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PREFACE 


TO 


THE    TENTH    EDITION. 


■«•- 


The  present  Edition  of  the  Anatomist's  Vadb  Meoum  has  been 
prepared  under  the  same  editorial  control  as  the  Ninth  Edition^ 
but  the  labour  of  production  has,  on  this  occasion,  been  more 
unequally  divided.  In  consequence  of  the  numerous  and  in- 
creasing demands  on  his  time,  Dr.  George  Buchanan  has  only 
found  it  possible  to  give  a  general  supervision  to  the  work,  and 
to  interest  himself  in  those  parts  bearing  directly  on  surgical 
practice.  It  has  therefore  fallen  to  the  lot  of  Mr.  Henry  K 
Clark  to  perform  a  revision  which  has  left  its  mark  on  every 
page  of  the  book,  and  to  write  those  new  descriptions  rendered 
necessary  by  the  more  extended  and  exact  knowledge  of  recent 
years. 

The  most  important  changes  will  be  found  to  consist  in  the 
expansion  and  more  complete  elaboration  of  the  section  on 
Histology,  and  the  introduction  of  full-page  plates  of  the  bones, 
with  the  muscular  attachments  shown  in  colours.  Among 
other  changes  will  be  noticed  the  description  of  the  bursa) 
found  in  the  neighbourhood  of  joints,  the  incorporation  of  the 
description  of  the  fascise  with  that  of  the  muscles,  the  introduc- 
tion of  a  more  exact  account  of  the  arterial  supply  of  the  brain 
than  has  yet  found  a  place  in  most  of  our  text-books,  and  a 
fuller  description  of  the  convolutions  and  sulci  of  the  brain. 


tI  pbsfaob. 

The  limit  of  space  rendering  it  impossible  to  give  a  complete 
history  of  the  development  of  the  embryo,  it  has  been  thought 
best  to  omit  the  paragraphs  relating  to  the  development  of  the 
cranium  and  face  and  the  brain,  while  such  portions  of  the  last 
chapter  on  the  "  Anatomy  of  the  Foetus  "  as  have  been  retained, 
have  been  incorporated  with  the  description  of  the  individual 
organs  to  which  they  relate. 

Numerous  additional  woodcuts  have  been  introduced ;  most 
of  them  are  from  works  already  published  by  Messrs.  Churchill, 
but  a  few  new  ones  in  the  section  on  Histology  have  been  copied 
from  Dr.  Klein's  "  Atlas  of  Histology,"  and  his  valuable  mono- 
graph on  the  ''  Anatomy  of  the  Lymphatics,"  that  gentleman 
having  very  freely  granted  his  permission  for  their  use.  In- 
stead of  acknowledging  the  woodcuts  individually  where  they 
occur,  the  authors  of  those  borrowed  are  named  in  the  list  of 
illustrations. 

The  full-page  engravings  of  the  bones  have  been  drawn  and 
engraved  by  Mr.  Stephen  Miller  of  Glasgow,  who  has  been  at 
great  pains  to  secure  accuracy,  and  has  endeavoured  to  make 
them  not  mere  anatomical  diagrams  but  artistic  pictures. 

In  the  revision  of  the  Glossary  at  the  end  of  the  work  the 
Editors  have  received  valuable  assistance  from  Mr.  Edward 
Coyle. 


Glasgow,  October  1880. 
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AlfATOMIST'S  VADE  MECUM. 


PART  I. 

AxATOMT  is  the  science  which  treats  of  the  structure  of  orgaiiL^ci 
bodies.  The  word  Anatomy  (derived  from  di^d  and  W/uMtf,  I  cut 
asunder),  was  originally  used  as  synonymous  with  dissection,  but 
at  present  it  refers  to  the  subject  rather  than  the  method  of  study. 
Organised  bodies  are  such  as  are  composed  of  a  collection  of  din- 
similar  parts  or  organs,  each  of  which  is  necessary  to  our  idea  of  a 
perfect  whole  ;  the  absence  of  one  of  which  would  leave  a  fira^fpnent. 
Human  Anatomy  has  been  divided  into  Descriptive  and  Qeneral. 
Descriptive  Anatomy  is  a  consideration  of  the  organs  or  parts  of 
the  body  with  reference  to  their  position,  shape,  size,  connection,  &c. 
General  Anatomy  is  the  study  of  the  textures  which  are  found  in 
the  body  without  reference  to  the  organ  in  which  they  may  exist. 
At  the  present  day  the  term  has  been  superseded  by  that  of  HIh- 
tology  (i^^  a  web). 

HISTOLOGY. 

The  human  body,  complicated  though  it  be,  is  made  up  of  a  small 
number  of  elementary  tissues ;  these  by  their  different  combinations 
form  the  several  organs,  and  a  knowledge  of  them  is  therefore 
essential  to  the  proper  understanding  of  those  organs  and  their  uses. 

The  solid  textures  of  the  body  which  will  oe  described  in  this 
section  of  the  work  are  as  follows : — Cells,  epithelium,  fibrous  tissue, 
connective  tissue,  adipose  tissue,  pigment,  cartilage,  bone,  muscle, 
nerve,  blood-vessels,  lymphatic  vessels  and  cliuids,  serous  and 
synoinal  membranes,  mucous  membrane,  ana  secreting  glands. 
Some  of  these  are  simple  in  their  constitution,  and  by  their  com- 
bination form  the  more  complex, — such  are  the  cells  and  fibrous 
tissues ;  others  are  composed  of  many  different  constituents  arranged 
often  in  a  very  complex  manner,  and  among  these  are  included  the 
blood-veflsels,  lymphatics,  and  secreting  glands.  The  latter  are  here 
described  because  it  is  necessary  to  consider  them  apart  firom  the 
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KveTEil  organs  in  which  they  an  found,  and  becanae  it  ia  convenient 
to  gpeok  ot  them  in  connection  with  the  more  elementary  tiaauea  of 
which  they  &re  comtructed. 


CELLS  AHO  PBOTOPLASlt 

Every  timue  in  the  body  in  its  earliest  condition  ronsiBts  of  an 

aggrega'tion  of  minnte  soUd  particles  which  have  received  the  name 

of  cell*.    Some  of  the  tisBnes  retain  throughout 

life  the  cellular  character,  but  these  are  few  in 

number,   the   minority   only   having   their   origin 


le  unless  modified  by 
''    f  may  become 


most  port  spheroidal  in  shi 
pressure  or  other  causes,  when  thev  n 
oval,  fusifoim,  Bcoly,  or  heia^nal;  in  pigmeni, 
connective  tinue,  and  the  nervous  centres  they  an 
stellate,  having  ramifying  proceseee  which  oom- 
mnnicate  with  each  other  so  aa  to  form  a  network. 
Besides  those  contained  in  the  tissues  Uiere  are 
also  &ee  cells  floating  in  the  Huid  of  blood,  lymph, 
and  chyle,  and  one  form  of  these  has  the  power  of 
leaving  these  fluids  and  travelling  throu^  the 
tissues ;  these,  the  "  white  coipusdee "  of  the 
blood,  have  hence  been  termed  '^vxaider  edU,' 
Each  cell  consists  of  an  albuminoid  material,  trans- 
parent, colonrlesa,  and  of  a  jelly-like  consiitence 
Wndi^^^  c^Uw*  yrvtoplam.  The  cell  mav  have  a  distinct 
niuM  mnd  pniii>-  boondins  membrane  or  <xU  wail,  but  this  is  not 
P"**^™  '"^  invariably  the  case  with  the  cells  of  animal 
'™°'°"    '  tissues ;  it  has  usually  one  or  more  central  spots 

called  nueUi,  within  which  again  ore  one  oi  two  smaller  spots  called 
nucUali;  bnt  both  nucleus  and  nncleolos 
I   may  be  absent  without  interfering  with 
the  vitality  of  the  celL    The  protoplasm 
has  commonly  a  granular  appearance, 
and  this  has  recently  been  ascertained 
to  be  due  to  the  existence  of  a  very 
fine  network  of  lihrils  with  alight  nodes 
at    the    points    where    they    intersect 
(intercellular  network) ;    uio  nucleus 
I    also  contains  a  similar  network  (iutei^ 
nuclear  network)   to    which    in    like 
manner  its  granular  appearance  is  in 
Flo.!.— DiiianmoiiMiiwiUitwo  most  instances  due.     Some  cells,  how- 
SJAbSSSS^d  t""t"'^  *'^'  '^"•"i*  '*"B*''  granules   in  the 
*  ""^  midst  of  these  meshes ;  they  are  the 

tiue  granular  corpuscles.     The  protoplasm  contracts  on  the  applico- 
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tion  of  a  stimnliifl  just  as  muscular  fibre  does,  and  is  capable 
when  in  the  free  state  of  spontaneously  changing  its  snape, 
as  may  be  seen  to  take  place  when  a  white  blood  corpuscle  is 
observed  with  the  microscope  in  the  living  tissues,  or  on  a  warm 
stace ;  this  is  spoken  of  as  anuebM  motion.  Cells  are  connected 
witn  each  other  either  by  means  of  their  processes,  as  above 
mentioned,  by  direct  union  of  their  walls,  or  by  an  intercellular 
substance. 


EPITHELITJll 

The  epithelial  tissues  are  distinguished  by  their  retaining  the 
cellular  character  throughout  the  whole  of  life ;  they  are  used 
chiefly  for  the  purpose  of  protection,  but  epithelial  cells  constitute 
also  the  secreting  cells  of  mucous  membrane  and  of  glands.  The 
superficial  part  of  the  skin  consists  of  many  superimposed  layers  of 
epithelial  cells,  constituting  the  emdermUj  those  cells  on  the  surface 
become  flattened  and  dried,  ana  are  cast  off  as  thin  scales.  Epi- 
thelium is  also  found  covering  the  mucous  membranes ;  it  forms  a 
thin  smooth  lining  to  the  serous  membrane  lining  the  cavities  of  the 
abdomen,  thorax,  and  skull,  lines  the  inner  surface  of  the  heart, 
blood-vessels,  and  lymphatics,  and  also  coats  the  interior  of  the 
ducts  and  the  secreting  cavities  of  the  glands  which  open  on  to 
the  surface  of  the  skin  and  mucous  membrane. 

The  cells  of  epitheliimi  present  some  differences  of  form  and 
amuu^ment  whicn  give  rise  to  their  division  into  four  varieties — 
Damely,  squamous,  columnar,  spheroidal,  and  ciliated. 

I.  SQiianioiis,  Scaly,  or  Tesselated  Epithelium  is  so  called 
because  the  cells  appear  as  thin  flattened  scales ;  they  have  in  their 
centre  a  small  nucleus  and  nucleolus 
which  are  of  soft  consistence,  the  rest 
of  tiie  cell  is  more  dense.  They  form 
a  single  la^er  on  the  serous  membranes 
ctf  the  cavities  of  the  body  and  on  the 
lining  membrane  of  the  neart,  blood- 
Teaseu,  and  lymphatics ;  but  on  the  .. 

skin,  the  mucous  membrane  of  the    /       '.iifeV'  /  /  ' »%' 
oral  cavity,  lower   half  of   pharynx, 
oesophagus,  lachrymal  canal,  tympanic 
cavity,  vagina,  female  urethra,  bladder, 

ureter,  pelvis  of  the  kidney,  and  on   ^         ^^,^    ^^^  „        „  , 
the  cJnJmictiva  of  the  eye  they  form   ^- ^"^^tS^^outT ''"■  "^^ 
the  suimce  layer  of  a  tnick  mass  of 

oell&  the  deeper  constituents  of  which  are  commonly  spheroidal  or 
fujriftynn  in  snape.  The  8(»les  are  somewhat  larger  in  the  mouth 
and  fauces  than  elsewhere,  and  in  longest  diameter  measure  -^  to 
-^^  oi  an  inch ;  in  the  vagina  between  ^j  and  ^ ^ ;  and  on  tlie 
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akin  g^^.     The  nudeua,  which  is  round  or  oval  ill  shape,  am)  flat- 
tened,  meoBureB  in  scalen  from   the   mouth   ^^^  of 
^iJL^JJjUb      an  inch.    The  cells  of  the  mouth  and  skin  overlap 
Jj^HflB      each  other  at  their  line  of  contact ;    on  the  serouR 
^^^^^Kf     niemhraneii,  on  the  other  hand,  they  join  accurately 
^HRHP      edj.'e  to  edge,  their  union  beins  (Rnerally  indicated 
^y  'w^        by  a  ginuoua  or  irregular  line.    Young  cefis  are  often 
observed  to  be  ribbed  on  their  mtrface  and  serrated 
at  their  edgen,  they  are    then  called  splaoOB  ur 
"""•"'*■         furrowed  cells. 

1.  OolnitmaT  or  Oylinder  Enltheliiiiii  consiets  nf  cella  which 

have  an  elongated  or  pyriforra  snape,  their  basefi  being  directed  to 

J  the  free  surface,  and  their 

a«mwit  mnm^xiis"^        BfflHnBWwBHM    ^'''^  ^f.^  columnn,  and  are 

i»»v«.---.i'    connected  tflgether  by  a 
■mall   amount  of  inUrtdValaT   or   cctiwti*   ntAffanct.     Each  column 
contains  near  its  middle  a  nucleus, 
which  gives  it  a  swollen  appearance, 
I   and  the  nucleus  possesses  one  or  more 
)  nucleoli ;   from   the  transparency  of 
the  column  the  nucleus  may  be  seen 
through  its  base.     This  form  of  epi- 
thelium is  found  in  the  alimentary 
\  '"lS  **°^  from  the  cardiac  end  of  the 
lu*"      stomach  to  the  anus,  in  the  intestinal 
I.  7.— AppunDu  of  the  surruw  glands,  in  the  mammary  and  lachiy- 
^°^[«r^'«Rr^"™  °'  ""   >nal   glands,   in    the    male   urethra, 
vas  deferens,  seminal  vesicles,  Cow- 
per'H  glands,  glands  of  Bikrtholine,  and  uterine  glands. 

3.  Spheroidal,  01o1>nUr,  or  Tramdtional  Epithelium  i^  com- 
posed of  cells  which  are  spher- 
oidal in  shape,  but  often  be- 
come more  or  less  polyhedral 
from  compression.  These  cells 
may  also  as  the  result  of  com- 
preesion  become  converted  into 
the  squamous  or  columnar 
varieties,  hence  they  have  been 
named  trmuAtvmal  by  Henle. 
This  form  of  epithelium  occurs 
in  the  glands  connected  with 
the  skin,  the  excretory  ducts  of 
the  kidneys,  the  deep  part  of 
the  gastric  mands,  and  in  many 

other  glands. 

4.  OUiatod  Epithelium  is  characterised  by  the  presence  of  minute 


Fio,  8.— fiMcult 
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oinkal  Tibntile  filainentB  or  eilia  mounted  on  the  broad  enils  i>r 
•wlomnar  celbu  or  upon  the  ftee  surface  of  thoae  of  the  sphemidal 
kind.  The  cilia  ue  in  constant  action,  and  produce  a  wave-like 
motion,  which  car- 
ries the  sectctionB 
in  contact  with  them 
towanla  the  outlet 
of  the  organ  in  which 
ibey  eiirt.  They 
have  an  avenit^ 
me«auTement  in  the  j 
human    trachea    of 

inch.  Ciliated  epi- 
iheliom  is  fouua  as  i 
bronchial  tnbea,  the 
csvitiee  of  the  nose,  on  the 
inner  ride  of  the  niembmna 
Ijmpani,  in  the  EiistAchian 
talie,  in  the  uterus  and  the 
Fallopian  tubes.  Forming  the 
fi«e  surface  of  stratifieil  epl- 
iheliom,  it  exists  in  the  lannx, 
trachea,  bronchi,  lariier  Limii- 
cbial  tabes,  uaaal  cavities  (ex- 
cept the  floor,  the  olfactory 
ir^aa,  and  the  upper  part  of 
Ihe  pharynx^  Suheroidiil  cili- 
Ued  cells  exist  only  in  the  cere- 
l«l  Tentrielea,  where  thej-  are 
foond  as  a  siOKle  layer  bnin^ 
ihuse cavities.  Manyofthecells 
communicate  by  their  attached 
rads  witlt  ccUa  sitmrted  in  the 
deeper  tissues,  by  fine  elongated 

Some  epithelial  cells  have  a 
didinct  bounding  wall  or  limit-  Fio.  n.— VoHuua  fa 
inc  membrane,  others  are  devoid  """•  "•">  p™c« 
ofit ;  when  it  eii«ts  it  results  ™™'«'l"-"-"  ™T««^ 
from  a  hardeninf^  of  the  euperticial  layer  of  the  cell  substance.  The 
cells  contain  an  intercelluliu'  netwofk,  and  the  nuclei  an  intemuck-iir 
Dftwotk  of  fine  fibrils. 


OONHEOTITE  TISSUE. 

Connaetive  tissue  forms  the  means  of  union  between  the  sevenil 
tiMM«  and  organs,  forms  coverings  for  the  muscles  and  sheaths  for 
tha  ir— Is.  and    conatitulea  the    Bupportii^  fminework    for    the. 


6  AKBOLAR  TISSUE. 

cellular  and  oth»  elements  wbich  make  up  the  individual  otruu. 
It  consists  of  fibres  and  of  cells,  the  former  greatly  prepo&dentin^ 
and  being  eaailj  divisible  into  two  sets,  elastic  and  non-elastic. 
Having  many  and  various  duties  to  perform,  connective  tinne  is 
necesaarilj  greatly  diversified  in  ite  arrangement,  differing  alao  io. 
different  regiona  in  the  proportion  of  cells  to  fibres,  and  of  the 
elastic  fibres  to  the  non-elastic  We  may,  however,  readily  dis- 
tinguish three  chief  forme  of  connective  tinsue,  each  of  which 
requires  a  separate  and  complete  description ;  these  are  the  anoltf 
(including  the  adipose),  the  flbrons,  and  the  elastic 

Areelu  TiBsne. — This  conaista  of  delicate  fibres  and  tianspannt 
laminie  croaaing  each  other  in  all  directions,  and  leaving  between 
them  irregular  interspaces  or  meshes,  called  oreote/  these  aia 
occupied  by  a  small  (quantity  of  clear  colourless  fluid,  sufGcient  only 
to  keep  the  threads  and  laminie  moiat  In  the  midst  of  the  fibtta 
and  lamina?,  we  can  by  the  use  of  reagents  demonstrate  the  existence 
^  .  of  numerous  branch- 

ed and  anastomomng 
cells,  the  eonittetim 
tittue  eorputelaj  tbej' 
are  composed  of  pro- 
toplasm, which  is 
L  some  transparent, 
.  others  granular, 
and  they  have  a 
clear  nucleus,  and 
often  one  or  more 
nucleoli.  The  cells 
lie  in  a  gelatinoiu 
semi-fluid  snbetance, 
(called  the  groutta 
tubttante)  which 
joins  the  fibres  of 
the  tissue  together, 
making  them  into 
bundles,  occupying 
in  it  cavities  (called 
.  "  cell  spaces  ")  which 

comiflcaTe  [UfliiQ,  cue  out  'a 

jf  tho  fro(-«tineh  (higUy  correspond  accnnte- 

migolBsd).    a.  A  nite  contracted  csU.    b.  lUmifled  ou^  ly  to  the  shape  and 
diindf.  «oUol.lBM.w««!7gi»nuLu-«lta.    /.  Fibrlll».  "P*,,  "'     e«fh     celL 

g.  BundiM  of  oonaeaiTe  iiHua  A.  Eianic  flbnnu  mt-  Besides  the  branched 
^""^  cells,  there  are  also 

found  in  areolar  tissue  a  number  of  migratoiy  or  wander  cella,  like  the 
white  corpuscles  of  the  blood,  compoaed  of  protoplasm,  and  contain- 
ing one  or  more  nuclei.  These  cells  have  the  power  of  moving  from 
place  to  place,  and  they  become  especially  numerous  when  the  tissue 
undei^oes  inflammation.  The  fibres  are  very  fine,  measuring  from 
zalaa  *<>  nica  "f  "^  'I'^^i  ^'"'  •"*  apparently  structureless.    By 


[t.~A  poltfc 
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meaDS  of  the  gronnd  nibetanee,  tixej  are  united  into  bundles, 
which  hAve  a  mvy  comae,  and  when  viewed  by  reflected  light,  have 
a  white  and  shining  appearance.  Mixed  with  these,  we  commonly 
find  a  number  of  oMner  fibres  having  a  tendency  to  curl  at  their 
ends,  and  not  gathered  into  bundles  ;  acetic  acid,  whidi  causes  the 
bimdlea  of  fibres  to  swell  up  and  become  indistinct,  has  no  effect  on 
theae  nngje  fibres ;  they  will  be  more  fully  described  in  a  later  page 
as  yiilsv  or  rfaifte  jHtm.  Fnun  the  loose  amngMnent  of  aieotar 
tiflsn^  it  is  often  mbjected  during  Ufa  to  infiltration  of  fluid,  this 
conatltnting  anonrca. 

AdtpoH  TImiu  or  Fai  may  be  described  as  areolar  tiMue,  the 
meahes  of  which  are  occupied  bv  vemdea  coatauung  oiL  It  is 
chiefly  found  immediately  Mneath  the  skin,  forming  there 
tintMraa  layer  over  nearly  the  whole  sni&ce 
cf  the  body,  the  ponnteuliu  adipomi;  it 
also  exisla  very  plentifnllv  in  the  mesentery 
■nd  omenta  of  the  abdomen,  round  the 
joints,  OR  the  surface  of  the  heart,  and  en- 
tering into  the  formation  of  the  marrow  of 
bmaca.  It  consists  of  vesicles  which  measure 
from  i^  to  jfltg  of  an  inch,  filled  with  oil ; 
they  are  ag)^^ted  together  so  aa  to  fom 
little  masses  or  lobules,  and  ore  contained 
in  the  me^es  of  areolar  tissue.    A  nucleus 

Knerally  exists  at  one  side  of  the  veeicle, 
it  is  commonly  obscured  by  the  oily  con- 
tents ;  it  is  the  remains  of  the  protoplasm 

of  the  cell    from  which  the  vesicle    was  j^  ,,_i«,i„udKii««> 
formed.    The  vesicles  are  usually  globular      ttanie.  a, a.  FitcaUL^X 
in  form,  unless  they  have  been  compressed,       Flbm  ol  molu  ttHo*. 
wlwn  they  became  hexagonal  or  polyl>odraL    After  death  the  con- 
tents of  the   vesicles   often  crystallise, 
appearing   as   groaps  of  fine  acicular 
ciystals,  which  are  suppoeed  to  conBist 
chiefly  of  margaric  acia. 

Each  lobule  of  fatty  tissue  has  enter- 
ing it  a  small  arteiyv  and  leaving  it 
a  small  vein,  theae  being  connected  to- 
gether by  a  very  fine  plexus  of  capil- 
lary veesels. 

Fibmu  TIbbhs. — This  tissue  forms 
the  periosteum  of  bones,  ligaments  to 
bind  the  bones  together,  tendons  for  the 
attachment  of  muscles,  strong  protecting 
coatts  for  certain  organs,  and  fascise  to 
lepante  the  mnscles  from  each  other. 
Thns  two  forms  of  it  are  described- 
fibres  are  gstbered  up  into  bundles 


nuTgliiH  of  the  Taalctoa. 


the  /otieular,   where   the 

„_ _     , u  to  form  a  rounded  or 

flatteoed  b^d,  and  numhranoiu,  where  thay  ore  spread  out  so  as  to 
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romi  a  thin  sheet.  It  is  compcMed  of  fine  filamenbi  gathered  into 
bundles,  and  having  all  the  characteis  and  pniperties  of  the  white 
fibrea  descnbed  as  forming  the 
greater  part  of  areolar  tissue.  These 
are  either  arranged  parallel  to  each 
other  aa  in  the  formation  of  t«adnns 
and  ligaments,  or  they  spread  out, 
crow,  and  get  interwoven,  ao  aa  to 
form  a  membranous  sheet  as  in 
fasciK  and  sheaths  of  muscles.  In 
the  fasiculor  form  white  fibres  exist 
slmoat  exclusively  ;  in  the  mem- 
branous form  there  is  a  slight  ad- 
mixture of  yellow  elastic  fibres. 

When  a  tendon  is  treated  widi 
acetic  acid  the  white  fibres  of  which 
it  is  composed  swell  up  and  became 
traosparent ;  there  are  then  brought 
into  view  chains  of  oblong  flat- 
tened celk  lyii^  between  the  tisane 
lucleated,  the  nuclei  of  adjoining  cells  usually 
lying  side   by  sidt     By 


iimdles;  these  a 


be  shown  that  these  cells 
lie  in  c«ll  spaces  similar 
to  those  idreaily  described 
OS  liidging  the  cells  of 
areolar  tissue ;  the  cell 
spaces  accurately  cone- 
apond  in  size  and  shape 
to    the   cells   which   they 

Fibrous  tissue  is  white 
and  glistening ;  it  is  verr 

Siim^ag    strong,    but    is    inelwde, 
oEoeiu.     ^^jggg    ^jj^    intermixed 
with  yellow  fibres.     It  is  converted  into  gelatine  by  boilii^ 

Yellow  Fihnnu  TIsbim  or  SUstiC  nsmw  enters  very  geneiklly 
into  the  structure  of  tissues  and  organs  in  which  the  property  <n 
elastici^  is  an  important  quality,  and  serves  the  additional  pur- 
pose of  binding  structures  together.  As  an  elastic  and  bindii^ 
element  it  is  present  in  the  common  areolar  tissue  and  superficial 
fascia,  in  the  fascial  sheaths  of  musclea,  in  the  fibrous  cajtsulea 
of  difi'eient  organs,  as  of  the  spleen,  in  the  corium  of  the  skin,  in 
serous  and  mucous  membranes,  in  the  coats  of  blood-vessels  and 
dncts  -,  and,  in  certain  situations,  U  the  sole  tissue  present,  as  in 
the  ligamenta  subflavo,  chordfe  vocales,  thyro-epi glottic  ligament, 
cnco-thyroid  membrane,  lateral  thyro-hyoid  ligaments,  the  mem- 
branous layers  connecting  the  cartilaginous  rings  of  the  tnchea 
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tnmchul    tubeo,   th«  li(;ameiitum  nnctuc,    nn<l    ligomentum 
eorinin  peni&     It  is 
«t  with  aronnd  aome 

of    the    oliine&tBiy 

■8  the  ce«ophagus, 
,  and  ODUH,  and 
1  the   iiule  Hud  fe- 

'.  fihrea  of  elastic  tis- 
«  cjrlindrical  or  flat- 
brittle,  cuIourleBS 
■ingle,  but  jeUow)«h 
t  Aggiet^Ied  form, 
,  Emitting  of  being 
led  to  double   their  ^         _^  „ 

I   and   returning    to  '  "'i™^  iSmenium  nuohiB. 

original    fize,    and 

le  in  dimensiona,  ranging  ftnm  extreme  fineness  to  a  t 
1^  breadth.  They  pre- 
lemselTes,  therefore,  in  the 
onnfl  of  fine  and  warte, 
re  ilistributed  among  the 
e»  of  the  bodj  either  as 

UmI  Moled  fiUunenlt  or 
dwork. 
lUd    elatlie  fibra  nf  ei- 

finenesa   are    met   with  " 
around  orentwined  among 
aciculi  iif  areolar  ttssue, 
ig  them  together. 

tkulic  Ttettcvrk  formed  by 
fibres  may  be  extremely 
id  delicate  aa  in  thin  mem- 
I ;  or  it  may  be  coarser,  a»  9,0,   ,«.  — Anw 
rarioua  ligaraentoua  baniU    flbnm*  u».ue 
Md  of  this  tissue  ;  or  it    ^a'aijl™  iiTll. 
le  spread  out  like  a  mem- 

the  intenrtices  forming  but  a  Hmall  part  of  i 
natratttl  memhrant  of  the  arterjen.  In  the  1 
r  elastic  ligaments,  the  libres  conununicate  with  each  other 
an.1  of  hhort  oblique  bunds,  which  unite  with  ailjoining  fibres 
te  or  obtuse  angles  nnthont  any  enlargement  of  the  fibre 
rhich  they  are  joined.  This  circumstance  has  given  rise  to 
es  of  the  fibres  giving  off  branches,  on  expn^sion  derived 
be  division  of  blood-vessels,  and  another  term  borrowed  from 
ime  aource  has  been  applied  to  their  communication  with 
rtber — namely,  inoecnlation  ;  but  both  these  eipressions  in 
literal  meaniiu;  are  inetorect  When  yellow  fibrous  tinue 
OK  lora,  tbe  fibres,  in  consetjuence  of  tlieir  elaetJcity,  become 


is  extent,  as  i 


disappear,  only  the  jellv  remaining,  but  i 
cord  the  corpusclea  brancb   and   become  connected 


to  MUCOUS  AND  BETICULAR  TISSUE. 

clubbed  and  cmred  at  the  extromi^,  presenting  a  curled  appear- 
ance which  is  a  special  character  ol  tbii 
tiamiB. 

Special  TuIoUm  of  Ooim«ctlTe  Tis- 
SOs. — Of  theee,  three  kinds  deserve  special 
mention,  namely,  miicoaa  tiuna,  reUcnltf 
tinae,  and  simple  msmbntn*. 

Mncona  Tissne  forms  the  chief  part  of 
the  umbilical  cord  (the  Whartonian  gelatine), 
and  also  forma  the  ritreous  humour  <A  the 
eye.  In  the  early  embryonic  condition  all 
connectiTe  tieane  consists  of  a  pellucid  jelly, 
in  which  nucleated  corpuscles  are  embedded, 
and    yields    a    chemical    principle    called 

Timdn;   in  the  vitreous  humour  the  cells 

tld  srtfly  of  *  honv. 

the   umbilical   i 

'    as   to    form    trabeculce,    between 
which  the  jelly  lies. 

Battenlar  Tlwna  is  found  in  all 
lymphatic  gWids,  in  the  jdiarynz, 
and  tonsils,  the  solitary  and  agminate 
glands  of  the  intestine,  the  thymus 
gland,  and  in  the  spleen.  It  con- 
'  sisia  of  ramified  nuclealad  cellsj  the 
branches  of  which  are  eo  connected 
with  each  other  as  to  form  a  network, 
_—  i  the  meahes  being  commonly  filled 
with    lymph    corpuBcles.      FVom    its 

Esence  in  lymphatic   elands  it  has 
n  named  "aiienoid     and   "lym- 

Bimplfl   Uambrane  was  formerly 

supposed   to  be   structureless,   but  is 

now  known  to  be  made  up  of  flattened 

cells  united  edge  to  edge.      It  forms 

ro™.pp™a«  »[  .now?  '^'^  "''^  "^  the  capillaries,  the  hyaloid 

»rti™erwi5ith.«y.tiim  membrane  of  the  eye,  and  the  mem- 

at  mt^ka^  *,  and  nmiini  of  the  brane  beneath  the  epithelial  cells  of 
l^i^'^-^^'^^iT""  mucous    membrane,   formerly  called 
baiemtnt  meriArwu. 


Pigment  of  a.  black  or  dark  brown  colour  is  found  in  the  deeper 
layera  of  the  cells  of  the  epidermis  (rete  mucosum^  especially  in 
certain  region^  as  the  perineum,  iciatum,  and  penis,  also  in  the 
doroid  coat  of    the    eye,  the    olfactory  mncous  membrane,   the 
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pia  mater  of  die  ipiiul  coid,  and  the  lim|^ 
minnte  gnunilea  ecmposed  chiefly 
of  carbon,  embedded  in  the  pn>- 
toplana  of  epithelial  or  other 
celU,  so  as  often  completely  to 
ofaacuie  the  colonrleM  and  tnns- 
parent  nnelena ;  the  granules 
often  exhibit  morementa  in  tiw 
■nfaataoM  of  the  containing  celL 
The  cells  ate  sometimefl  hexagonal 
in  tonn,  aod  arranged  aSi  by 
side  »  in  the  pigmentary  layer 
of  the  choroid  coat  of  the  eye, 
■ometimes  they  are  round,  aa  in 
the  tete  mncoenm  of  akin,  or  are, 
a(;ain,  stellate  in  shape,  as  in 
the  lamina  fnaca  of  the  choroid. 
The  stellate  pigment  cells  of  the 
skin  of  the  m^  have  been  ob- 
served to  change  their  shape  un- 
der rarions  forms  of  irntation, 
chemical,  electrical,  and  mechani- 
cal, these  proceeees  becomina 
shMter  and  leas  numerous,  and 
at  length  beine  retracted  into  the 
body  of  the  eel),  which  thus  be- 
comes spheroidaL 


The  Dsiii  H 


mehUli  tl 
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OABTHiAGE. 

Cartilage  or  gristle  ia  a  firm  but  easily  cut,  elastic,  bluish-wliitn 
mbMance  which  coats  the  articular  ends  of  loni:;  bones,  joins  the  ribs 
to  the  Btemnni,  forms  grooves  for  the  passajite  of  t«ndona,  and  iu  the 
embryo  and  young  child  occupies  the  place  of  bone,  anii  is  the  aub- 
etance  from  which  that  tissue  la  formeil. 

Three  forms  of  cartilage  are  usually  distinguished,  hyiiUne,  reticu- 
lar, and  flbro-cartilaB*. 

Hysllns  Oaxtilage,  sometimea  spoken  of  aa  true  cartilage,  ia 
composed  of  a  semi-transparent  homogeneous  Bubatance  called  the 
Momz,  containing  n  number  of  minute  cells  iliaperaed  at  short 
interrals  through  its  structures.  The  cella  may  be  evenly  distri- 
hnted  throughout  the  matrix,  as  is  the  case  in  ftctal  cartilage, 
i>r  may  be  gathered  into  groupa,  the  members  of  which  by 
their  mutual  pressure  become  chanRed  iu  aliape,  and  from  beinR 
mqnd  or  oral  as  the  single  cells  are,  become  flattened  on  one  or  two 
nf  tlMdr  sidw  where  they  are  in  contact  with  their  fellows.  The 
ceils  hare  an  arera^  measnrement  of  about  y,^  of  an  inch ;  they 
lie  in  the  matrix  in  cell  spaces  which  are  bouaded  hf  a  capcok, 
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wliich,  however,  ib  often  iiidUtiugiiiahable  in  youn^j  cartilaf;;ea.  Tke 
matrix  la  permeated  bj 
liumerouB  very  fiae  chan- 
nelB,  which  alao  pierce  the 
capsules  of  the  cartiltijge 
cell^  and  thus  llie  cavities 
in  which  the  cells  lie  come 
to  coQunimicale  with  each 
other ;  the«e  channels  sm 
believed  to  be  connected 
with  the  lymphatic  sys- 
tem. The  matni  in  some 
instances  has  fibres  formed 
in  it,  as  for  instance  in 
costal  cartilage.  Hyaline 
cartilages  have  been  di- 

Pa  BisD  hM  cui  lu«  of  a  t^po  e   n.  (Irmip     vided  into  (emporary,  which 

ul  (o  ir  ce  1.  »]«»  ingfiom  »oh  othw    6  Pair     ultimately    become    con- 
cells.    J.  cjivlty  eonininiuB  th».  oolLi  verted  into  bone,  and  per- 

manent, which  remain 
throughout  the  whole  of  life ;  the  majority  of  the  latter  are  arti- 
cular, that  is,  they  coat  the  ends  of  the  bones  entering  into  the  forma- 
tion of  joints. 

BeticnloT  Oartilaca,  or  Elastic  Oar- 
tilnge,  is  composed  of  cells  (tAto  '^^  "^ 
inch  in  diameter),  separated  from  each 
other  by  an  oiiaqne,  fiurous,  intercellular 
network,  the  oreadth  of  the  cells  being 
conBideTal)ly  greater  tbnn  that  of  the  in- 
tercellular structure.  The  cells  contain 
nuclei,  granular  matter,  and  oil  globules, 
the  latter  in  greater  number  than  in  true 
cartilaoe ;  the  fibres  are  short,  imperfect, 
loose  in  texture,  and  yellowish ;  and 
riom tbet^Jiottta.  chemically  there  is  an   aheence  of  ehon- 


drine.  Instances  of  reticular  cartilage 
are,  the  pinna,  epiglottis,  and  Eustachian  tube. 

Fibro-Oartilagfl  is  composed  of  an  interlacement  of  &ecicnli  of 
white  fibrous  tissue,  containing  in  its  meebes  acaUeied  groups  of 
cartilage  cells  ;  and  the  difference  of  density  of  different  fibro-car- 
tilages  is  referable  to  the  greater  or  less  abundance  and  more  or  less 
condensed  stat«  of  the  fibrous  tissue.  In  some,  as  in  interarticular 
cartilages,  the  fibrous  element  exists  in  a  conceotiatsd  form,  while  in 
the  intervertebral  substance  it  is  loose,  and  coutaiaa  an  abundance 
of  areolar  spaces. 

Fibro-cartilages  admit  of  arrangement  into  four  gronpe :  inter- 
articular, stratiform,  interosseous,  and  cireuniferential.  Instances  of 
interartictUar  Jibro-cartilagtt  (menisci)  are  those  of  the  lower  jaw, 
Btemul  and  acromial  end  of  the  clavicle,  wrist,  and  knee.  The  lirati- 


farm  fibro-tartiioM*  are  such  as  form  a  thin  coating  to  tlie  giooves  un 
bone  throngli  which  tendons  play.  The  ttOmmeoui  Jibro-eartilaga 
m  the  interrertebml  Habetance  and  cartilage  of  the  symphTBis  pubiu. 
The  einmrferaUial  fbro-eaTtilaga  ore  the  glenoid  and  cotyloid. 


Cartilages,  excepting  those  of  jointi,  have  their  free  auriacee  covered 
by  a  fibroUB  membrane  called  tne  periehtmdriutn. 


Bone  is  compowd  of  about  one-third  nf  aDimal  eubstance,  which  in 
almost  completely  reducible  to  gelatine  by  btiilin^,  and  two-thirds  of 
»arthy  and  alkaline  salts.  The  special  constitaents  of  bone  are  pre- 
KTit  m  the  following  proportions : — 


Animal  matter 

-    33  port* 

Calcium  carbonate 

:  ">  :; 

Calcinm  Buoride  . 

I     „ 

Stntctnre  of  Bone.— On  eiamininK  the  section  of  a  liune,  it  will 
W  fouml  that  there  are  two  varieties  of  cmeoiu  tistiue :  one  foimin); 
the  exterior— hani,  compact,  dense  ;  the  other  occupying  the  interior 
— spongy,  cellular,  cancellated.  The  best  way  to  obtain  a  correct 
idea  of  the  arrangement  of  bone  subatance  is  to  study  the  appearance 

fircsented  by  a  long  bone,  such  as  the  tibia,  which  has  been  sawn 
ongitudinally.  The  slmft  is  a  hollow  pillar,  the  walls  of  which 
are  formed  of  dense  bone.  The  hollow  interior  is  the  medullary 
cavity,  and  in  the  recent  state  is  filled  with  marmw.  The  upper 
and  lower  enlarged  ends  are  fonneil  of  an  exterior  thin  shell  of 
cnmpBCt  bone  which  surronndn  a  beautiful  spider-weblike  lattice- 
work of  osseous  threads,  the  meshes  of  which  are  also  tilled  with 
marrow.  Afler  complete  maceration  all  the  membranous  and  oily 
matters  aie  removed,  and  the  dried  bony  structure  alone  ia  viaible. 
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On  close  obaervatioii,  it  will  be  neen  that  the  walls  of  the  villoi 
coiuiat  of  fibrea  or  plates  arranged  in  the  direction  of  the  Done, 
and  that  the  cancellated  texture  of  the  ex- 
tremidea  is  formed  by  the  separation  and 
divergence  of  threads  of  bone  which  proceed 
in  the  same  direction  as  the  wsIIb  tOl  thej 
reaeh  and  enpport  the  thin  shell  which  en- 
cases the  spongy  texture  of  the  end.  The 
fibres  diverge  and  decossate  like  the  divisions 
of  a  Gothic  window,  and  so  enclose  lozenge- 
shaped  spaces,  which  are  the  cancelli.  This 
arrant^ment^  which  alwavs  has  reference  to 
the  direction  in  which  tne  bone  is  to  bear 
pressure,  adds  greatly  to  the  strength  of  the 
loose  light  part  of  the  bones  ;  and  this  is 
F1B.36— 3eictkinofba*io(  further  secured  by  little  cross  bars,  which 
S&^'taitiIJ«.  ™'  tie  together  the  long  slender  fibrea  just  de- 
scribed. The  dense  and  spongy  tissues  are 
essentially  the  same  in  structure,  and  the  difference  is  simply  in  the 
degree  of  closeness  with  which  the  fibres  are  packed.  A  perpen- 
dicular section  of  the  body  of  a  vertebra  shows  an  example  of 
reticular  or  cancellated  texture  where  the  baro  are  parnllel  and 
Btiaight,  in  accordance  with  the  direction  of  the  pressure. 

In  flat  bones  the  osseous  substance  is  arranged  as  two  plates  of 
dense  tiMue,  in  some  parts  closely  con- 
tiguous to  each  other,  as  in  the  scapula ; 
in  others  separated  by  looee  tissue,  or 
even  by  hollow  spaces,  as  in  the  bones 
of  the  skull,  where  the  intervening 
Bubetance,  in  which  the  blood-vessels 
ran,  is  called  the  diplal. 
The  simplest  arrangement  of  bone 
_    _  substance  is  to  be  found  in  tbe  ethmoid 

l^talS  S^bi"'*'^  a"<l  spongy  bones  of  the  face,  the  thin 
partitions  of  which  are  formed  of  a 
single  plate  of  bone.  This  is  nourished  bom  the  outside,  no  vessels 
entering  into  its  substance. 

Bone  substance  existt  in  the  form  of  plates  or  lamellte,  which 
can  be  seen  by  examinli^  a  thin  slice  of  bone  which  has  b^n  soft- 
ened by  steeping  in  diluted  hydrochloric  acid.  The  fibrous 
character  of  the  Wiella  can  be  demonstrated  by  tearing  stripe  from 
softened  bones,  by  which  it  will  be  seen  that  the  direction  of  the 
plal£s  is  in  that  of  the  length  of  a  bone.  The  further  description 
of  the  minute  structure  will  be  simplified  by  considering  the  mode 
of  nourishment  of  bone. 

Periostvum. — -This  is  a  fibrous  membrane  which  covers  the  ex- 
terior of  all  bones,  except  where  they  are  encrusted  with  cartil^ce. 
It  is  fttongh  unyielding  tissue,  which  adds  to  the  strength  and  elas- 
ticity of  the  bones,  and  adhering  very  firmly,  forms  the  means  uf 
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attachment  of  the  rnnsclu  and  tendons.  Its  principal  use  is  to  sffoid 
a  mpport  and  bed  to  the  vesaela  entering  the  ooue,  and  it  maj  there- 
fore m  called  the  nonriahing  membrane  to  the  exterior  of  the  bone. 
When  the  perioetenm  is  removed  from  bone  by  accident  or  disease, 
ntemitf  or  death  of  the  bone,  luually  happens ;  and  convenely, 
when  a  piece  of  disessed  bone  can  be  remored  withoat  destrojing 
ita  periaslenm,  in  many  iiutances  the  bone,  or  a  portion  of  it,  is 
leprodnoed  from  the  membrane.  This  haa  given  riae  to  the  «u6- 
periotttal  method  of  excising  bones. 

Xadnlluy  Hambnna  or  Endosteiiin.— Tbe  hollow  shafts  of 
long  bones  and  the  open  or  spongy  textuie  are  filled  np  with  marrow 
or  bone  Eat  This  consists  of  minnte  oil  vedclee,  among  which  blood- 
TCMela  iwuify,  contained  in  the  meshes  of  a  delicate  areolar  tjasiie, 
which  also  forme  a  thin  lining  membrane  to  the  hollow  of  the  bone, 
henoe  called  the  medullary  carity.  This  medullary  membrane  is 
freely  snj^lied  with  blood-vessels,  which  reach  it  thivngh  openings, 
niuaeroDe  and  small,  at  the  extremities  of  long  bones,  and  by  a  single 
vcMel  of  conaideiable  size  which  enters  about  the  centre  of  the  shaft 
through  a  channel  called  the  nutrient  foramen.  The  inner  snrface 
of  the  bone  and  the  walls  of  the  cancelli  on  which  this  membrane  is 
applied,  derive  their  nourishment  from  its 
blood-vesBela,  and  processes  of  it  extend  into 
■mall  canals  in  the  dense  tissue  presently  to 
be  noticed. 

Hiiiate  Strnctnn  of  Bone.— A  certain 
thickneee  of  the  exterior  of  a  bone  and  a  1 
similar  amount  of  the  inner  surface  derives  its  I 
nonrishment  from  the  above  two  membranes, 
bat  in  most  bones  there  is  a  conitiderable 
amoont  of  dense  tissue,  which  is  too  fur  re- 
moved from  either  to  draw  its  support  from  it. 

This  intervening  portion  is  supplied  by  Fio.  a.— 
bhwd-ve»els  which  enter  little  channels  pro-  ^^^^  ''KS^i^^'S^ 
vided  for  the  purpose.  These  Haverntm  of^^u'  3.  NsdulSry 
canals,  as  they  are  called,  are  little  tubes  maobiBiM.  t.ti«iuUu7 
running  for  the  most  part  in  the  direction  Of  SS.bL^il„*«2^ 
the  length  of  a  bone,  but  so  oblii^nely  as  to  tbs  partwial  ud  mgdui- 
form  frainent  communication  with  each  other,  }^H«!I!i^mSS"°«* 
and  those  near  the  external  and  internal  sur-  iisduUiry  cavltr^ 
faces  with  these  surfaces  respectively.    The 

whole  dense  substance  therefore  is  permeated  by  a  network  of  tubules, 
so  that  when  a  'bin  tronaveTse  slice  of  bone  is  examined  by  the 
microecope,  it  is  seen  to  be  riddled  with  circular  holes.  The  Haver- 
sian cuials  measure  from  ygW  to  j^  of  on  inch  in  diameter.  A 
pentendicular  section  shows  the  communications  with  each  other 
and  with  the  surfaces  of  the  bone. 

That  portion  of  the  dense  tissue  which  derives  its  nourishment 
bom  the  Haversian  cansjs  is  arranged  In  concentric  lomellse  round 
theae  tubes,  so  that  a  long  bone  may  be  described  as  a  series  of 
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hollow  rods,  the  central  can&b  of  which  ue  the  Harenoait  tnbw 
bound  together  by  an  exterior  wrapper  cotwuting  of  aerenl  Ujrm 
of  lameUw  (see  Ar.  28). 

A  further  provinon  Aists  for  briD)^ 
inu  the  nutritive  fluid  into  more  chtt 
relation  to  the  bone  snbetance  than  can 
be  accomplished  by  the  vascular  mem- 
brunes  or  Haversian  canals.  The  whole 
of  the  dense  tisBue  is  permeate  by 
eitremelv  minute  chaunels  called  mmo- 
lietUi.  Tnese  pass  through  the  perioslnl 
and  medullary  layers  at  right  an^es  to 
their  surfaces,  and  radiate  &om  tlie 
Haversian  canals.  Thev  are  anuller  in 
calibre  than  the  smallest  capillaries, 
and  serve  to  conduct  the  nutritive  fluid 
to  the  denser  tissue;  The  canalicnli 
which  radiate  out  from  the  Haversian 
canals  are  interrupted  in  their  possue 
to  the  more  distant  concentric  lamelhe 
by  pouring  their  contents  into  little  oral 
■™.    „  cavities    called    the    lacuna   of  bone. 

These  are  arranged  in  circles  between 
the  lamells',  and  into  tlicir  sides  next  the  canals  numerous  canalicnli 
enter,  while  from  the  further  side  still  more  numerous  canalicnli 
diverge  towards  the  circles  of  locuiue  further  out  The  lacunte 
therefore  serve  as 
i«servoirs  into  which 
fluid  from  the  vessels 
in  the  Haversian 
canals  is  poured  on 
the  one  hand,  and  on 
the  other  they  pass 
it  on  to  the  outer 
circles  of  bone.  In 
this  way  the  nourish- 
ment of  thoee  parts 
of  bone  most  distant 
from  the  nutrient 
membranes  is  pro- 
vided for  by  this  in- 
tricate series  of  little 
channels  and  com- 
--..i:_ -..::.--.i        ^ ''™'' '^;.?"T'"*i?'"     municating      resei^ 

cuilUcuU,  kod  the  laciiiuB.  VOITS    (11^    3C^      A 

thin  section  of  bone 
is  one  of  the  moot  beautiful  of  all  microscopic  objects. 

The  lacunce  were  at  one  time  called  the  "  osseous  corpuscles,"  from 
the  idea  that  they  were  solid  dark  partiolcH.  The  cause  of  the  miscon- 
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wption  wa«  that,  dnrinf;  the  grinding  of  a  layer  of  bone  the  finer 
poroeitiea  )^t  filled  up  vdth  the  d^iru,  oud  by  transmitted  liitht 
appear  black,  «o  that  a  very  much  magnified  view  of  a  "  corpuscle  " 
and  its  canaliculi  reaemhlea  a  black  insect — the  lacuna  leprenentinc 
the  body,  the  canaliculi  the  legx. 

In  recent  bones  the  lacnnic 
are  occnpied  by  nucleated 
loaeees  of  pTntoplasm,  and 
the  canaliculi  ty  slender 
threads  of  the  same  sub- 
iRanee,  by  meaits  of  which 
the  maaaBH  in  the  lacunae 
cummnuicate  with  one  au- 

The  lacons  and  their  cur- 
responding  canaliculi  are  to 
be  fonod  in  all  parts  of  a 
bone,  and  in  bones  however 

thin — althui^h  Haversian  canals  are  only  found  in  those  of  some 
thickness,  ^i  the  periosteal  and  medullary  layers  of  lung  bones, 
and  in  Tery  thin  bones,  their  arranm-ment  has  reference  to  the 
surface  of  uie  bone,  as  it  had  in  the  Haversian  systeui ;  the  flat  of 
the  oval  being  turned  toward  the  nutrient  nieuibrane,  so  that  their 
canaliculi  may  communicate  with  it  for  the  absorption  of  fluid 
nourishment. 

Mediill*  or  HUTow  of  Bones. — Marrow  occurs  in  two  forms. 
In  the  medullary  cavities  of  long  bnnes  it  is  found  of  a  pule  yellow 
colour,  and  cousiste  of  fine  connective  tihsiic  Kupporting  fat  vesicles : 
in  the  cancellated  ends  of  long  bones  and  in  short  bones,  but  especi- 
ally in  the  cranial  diBloi,  it  is  reddish  in  colour,  contains  little  fat, 
and  is  remarkable  for  the  presence  of  a  large  cumber  c)f  round 
granular  cells  resembling  the  white  corpuscles  of  the  blood  (lymphoid 
celbt).  In  both  kinds  of  martow  there  an  alxo  found  large  isolated 
cells  with  many  nuclei,  calledmonf  edit  or  myeloplajxt. 

DsTOlOlimetLt  of  Bone. — The  majority  of  the  bones  are  developed 
from  cartiWe,  which  forms  a  mould  of  the  same  shape  as  the  bone 
to  be  formed,  but  the  tabular  bones  of  the  skull  ami  nearly  alt  tlie 
bones  of  the  face  are  formed  between  two  layers  of  membrane  without 
the  presence  of  cartilage,  and  after  the  bonec  have  been  once  formed, 
their  further  enlargement  or  growth  takes  place  chiefly  by  the  deposit 
of  oxsenus  matter  beneath  the  periosteum.  We  have  thus  three  modes 
of  osaification — ittlraeaTtiiaginotu,  intramembrarutut,  and  mfiperiorieal 
— but  the  two  latter  being  essentially  the  same,  only  two  forms  fall 
la  be  described  here. 

Intrammnbruioafl  Ossiflcatioii.' — Tbe  bones  formed  without  a 
preceding  cartil<^pnous  matrix  are,  the  upper  part  of  the  frontal, 
parietal,  upper  part  of  occipital,  nasal,  lachrymal,  palate,  vomer, 
lygoroa,  upper  and  lower  jaws,  and  inner  layer  of  sphenoidal  spongy 
Uinea  (Eoluker).    If  we  examine  a  parietal  bone  about  the  period  uf 
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commeacing  neriflcation,  we  shall  find  that  the  intermediate  span 
between  the  int^umento  on  the  outside  and  the  dnta  mater  within 
IB  occnpied  by  a  membranoiu  structure  consisting  of  delicate  tiani' 
lucent  fibres,  among  which  fuaifomi  and  stellate  cells  are  distributed. 
In  the  centre  of  the  bone  a  depoHition  of  calcareous  salts  takes  place 
in  this  membrane,  and 
^^^^  spreads  from  the  centre 
/  — —-^^^^^^_^^^^^j^^^^m  towards  the  circumfer- 
ence in  radiating  line^ 
connected  together  hy 
transverse  bars  irr^^ular- 
Ij  disposed  The  oaseon« 
spicnUe  are  coaI«d  over 
/  '^^''■m^^^W'  ^  -*)^^^R^'  ^"^^  ^  ^^^  transpaient 
'  ''SBiteS^8H^^''kfiMfc  -.^H^^^U    eubstance  which  h^  been 


called  osteogen," 
upon  tliia  groupa  of  cells 
mav  be  observed.  The 
cells  ore  Teiy  doeel; 
aggregated  so  as  often 
completely  to  cover  the 
.rirt»i  b™.  rf  .  spicules ;  they  are  mnn- 
•  old.    a.  Bc«r  lar  m  character,  and  of 

le  ojlta  ol  the  laciiniB.    ».  l*7ar»  of    large    size,   and,  as  it  is 
(.  Tl»  latter  In  trmmltloD  to  bona    ,,'!       7^.    ,     ., 

nirpuBciei.  believed    that    they  an 

the  active  agents  in  the 
production  of  bone,  they  have  been  named  "  oateohlasts."  Many  of 
the  cells  get  embedded  in  the  new  bone,  and,  being  compressed  by 
it,  become  irregular  in  outline  ;  they  give  off  fine  thread-like  pro- 
cesses, by  means  of  which  they  communicate  with  neighbouring 
cells.  From  the  presence  of  these  cells  and  their  processes,  cavities 
and  canals  are  necesmrilv  left  in  the  new  bone,  and  these  form  the 
lacunie  and  canaliculi.  As  the  ossification  commences  in  the  centiei 
of  the  tabular  bones  and  spreads  to  the  circumference,  their  angles 
are  necessarily  the  last  to  ossify,  so  that  at  the  time  of  birth,  and  for 
some  months  afterwords,  spaces  are  left  between  the  bones,  filled  by 
membrane  only. 

Intiacartllagliions  OudflcatioiL—Before  the  commencement  of 
ossification,  the  cartilage  cells  are  small  in  size,  have  a  rounded  form, 
and  are  evenly  distributed  throughout  the  matrix.  The  first  indica- 
tion of  approaching  ossification  is,  that  these  cells  become  more 
nnmerouB,  increase  in  size,  and  become  oval  in  form.  Blood-vessels 
also,  which  have  hitherto  been  absent,  are  now  observable  in  the 
softened  and  changing  cartilage  ;  these  grow  from  the  perichon- 
drium in  tufts,  and  are  surrounded  by  a  layer  of  imperfectly 
formed  connective  tissue.  Another  noticeable  feature  may  also  be 
observed  in  a  section  of  a  bone  in  which  ossification  has  commenced, 
namely,  that  near  the  ossific  centre,  the  cartilage  cells  come  to  be 
arranged  in  rows  placed  vertically  to  the  surface  of  the  new  bone. 
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CM  rowa  calesreoiu  nutter  gets  deposited,  formii^  trabe- 
u  derelc^mieiit  atlraucei^  band«  are  thrown  mto«  to 


'V.  -y. 


'>v- 


n(diM  niiiatntlTC  (i<  Uu  dnalDinant  ol  boH.  l  A  portlai  of  oitUuB 
MM  iMBOvtd  fna  thg  xiit  o(  MdflMtiiiii,  ibowliis  ilmpl«  naolMtod  Mlb. 
yi  flrdlBBy  die  ol  taWfe  o'  ^^  tttcfa.  lonf  dlAiiMt^.  ■-  nw  hoh  oarti- 
nr  n>*  Mat  o(  oMlnniWoa ;  aaoh  iLiiipU  mH  hu  piDdaGoi)  two.  »  lltUa 


labouring  trabecule ;  the  rows  of  cartil^^  celli  come  thuH 
bIqM  in  spocei,  the  walla  of  which  are  formed  hj  colcareoiw 

The  CBpsnlea  of  the  , 

eella  andei^  partial  ^ih^\v^' 

ioa  and  partial  aolu-  fieS^S"^i 

(t  tiie  changes  which  '  ~ '       " 

.ee  in  the  cella  them- 
.m  never  ret  been  aatis- 

followed ;  aonie  ob- 
dieve  them  to  originate 
ion  of  their  protnplaun 
1  round  cells  to  be  pre- 
leccribed  under  the 
'  **  osteobUate,"  while 
ilieTe  the  latter  to  ori- 
dependentiT  of  the  pro- 
of the  cartiliuK.  How- . 

,_^^_,_  ^^  RlMOI^mD' 

Ua,  the  cavities  with  ^^ 

IS  walls  the  orifjin  of 
n  just  been  traced  (and 
lie    called    "  primarjr 

are  found  to  be  occu- 
munerons  gmall  gnnu- 

each  with  one  or  two 
Oiese  are  the  "  osteoblasts,"  which  either  have  originated  from 
lage  cella,  or  are  migrated  while  corpuaclea  of  the  blood. 
^a  now  become  farther  enlarged  by  the  liquefaction  of 
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the  calcified  cartilage  at 


fipaces,  havmg  a  ainuoi 
and  called  "medullary"  < 
these  are  lined  by  thickly  packed 
laven  of  Mteoblaats.  &>me  leir 
t\i  the  oeteoblastic  cells  become 
converted  into  scattered  connec- 
tive tJ88ue,  othere  retain  tbeit 
urit^nal  Bliape,  end  form  the 
round  or  Ivraphoid  cells  of  tte 
medulla,  while  the  larger  num- 
ber are  the  active  a^nts  in  the 
productionofbone.  'Thejsecieie 
an  opaleecent  aubetauce  which 
lines  the  medullary  siniu,  and 
in  which  a  deposit  of  calcaieoui 
salts  takes  place  ;  as  this  depo- 
wition  advances,  layer  after  layer 
of  the  cells  takes  port  in  the  pro- 
cem,  and  the  deposition  in  suc- 
cessive layers  around  the  c«ntnd 
vessel  results  in  the  formatjon 
of  concentric  laminie  around  the 
Haversian  canaL  Many  of  tlie 
cells  become  embedded  in  the 
new  deposit,  and  remain  throURh- 
out  life,  the  cavities  in  which 


neighbouring^  cells  they  establish 
a  series  of  smaller  pores  in  the 
bone,  which  we  have  spoken  of 
as  canal  iculi. 

The  growth  of  long  bonea 
takes  place  in  length  by  the 
further  ossification  of  the  grow- 
ing cartilage  between  the  abaft 
and  extremity,  and  in  thickness 
by  the  deposition  of  new  bone 
between  the  periosteum  and  the 
shaft,  tliia  being  always  accom- 

panied   by   reabsorption  of  the 

,.  i-  ^^'^^^  ^"^1  '"  V^S™  interior,  so  that  the  niedullarv 
Slllrt^^";  -SfrllSriS^  «^^  ^^^  mc^ased  in  si^;. 
BMfK^.  g.  CutlUge  cHpnilci  uTKngni  Subperiosteal  growth  takes  place 
ta^w^  «id  pMtJj  Witt  ^ruDkeo  »U  by  a  process  identical  in  all 
essential  particulars  with  what 
we  have  described  above  as  intramembronous  ossification. 
Cartilaginilication  is  complete  in  tlie  human  embryo  at  about  the 


nith  week ;  and  the  firat  point  of  oodfication  ia  obeerred  in  the 
clavicle  at  about  the  fifth  week.  Onfication  commences  at  the 
centre,  and  thence  proceeds  towards  the  snriace ;  in  fiat  bones  the 
oeseona  tinue  radiates  between  two  membranes  from  a  central  point 
towaids  the  periphery,  in  short  bones  from  a  centre  towards  the 
circumference,  and  in  long  bones  from  a  central  portion,  diaphyttJi, 
towards  a  aecondarf  centre,  epijAygii,  mtuated  at  each  eitremit>-. 
l^Tfie  processes,  as  the  trochanlera,  are  provided  with  a  distinct 
cenb«  of  development 


UTT8CLK 

Mnscles  are  the  moving  oraans  of  the  animal  frame ;  thejr  con- 
■titnte  bv  their  azt  and  number  the  great  bulk  of  the  bodv,  upon 
which  they  bestow  form  and  symmetry.     In  the  limbs  Ouy  ar« 
sitoated    around    the     bones, 
which  they  invest  and  defend, 
while  they  form  to  some  of  the 
L  principal  protection. 


stitute  a  defensive  wall,  capable 
of  yielding  to  internal  pressure, 
and  again  returning  to  its  ori- 
ginal position. 

Their  colour  prewnts  the 
deep  red  which  is  characteristic 
of  flesh,  and  their  form  is  vari- 
ously modified,  to  execute  the 
varied  range  of  movements 
which    they    ore    retjuired    to 

Muscle  is  composed  of  a  num- 
ber of  parallel  fibres  placed  side 
by  aitl^  anil  supported  and  hehl 
toffethttr  by  a  delicate  web  of 
areolar  tissue ;  so  that,  if  it  were 
ponible  to  reniove  the  muscular 
substance,  we  should  have  re- 
maining n  beautiful  reticular 
framewiirk,  poaseasing  the  eiact 
funii  and  size  of  the  muscle 
without  its  colour  and  solidity. 
Towards  the  extremity  of  the 
organ  the  muiicular  fibre  ceases, 
and   the   fibrous  structure  be- 


,  and  LcMiBUudliul  lln«i 

A  Bb™.  6,  torn  thnmgli 

[utlaJl;  amgity 


.>ii(i  which  are  calltil  totdotu.  Ahiiost  every  iiiukIc  of  the  U-iy  i^ 
connected  witli  bone,  either  b^  tendinooi  fitma,  or  by  an  affiiegRtkn 
nf  thoae  fibre*  cotitlitiituig  « tendon  ;  and  die  onion  it  ao  ana  flat, 
under  extreme  videnee,  ue  bone  itaalf  breaka  ntlwr  than  panot 
the  sepantion  of  the  tendon  from  iti  Mtachment 

Hnaenlar  fibres  are  of  two  kinds,  Ttdvntuy  and  liimlinliii 
the  former  are  the  moat  numerona,  forming  the  great  mnacur 

the  several  pwta  it 
the  body ;  tbe  in- 
Yolontaiy  muiciiUr 
fibres  assist  in  fomi- 
iDB  the  walla  of  the 
hollow  viacera,  and 
the  middle  ooat  of 
artericB  and  veina; 
thejr  are  also  fooni 
in  the  iria,  dliaij 
mnacle,  and  tlw 
bronchial  tnbOL 
Peculiarities  ia 
their  stractare  al» 
lead  to  mOBcnlsr 
fibres  being  distin- 
guiahed  oa  rtriatod 
uad  Bon-BtrlaMI, 
the  striated  beii^ 
voluntary  in  their 
action,  and  the  non- 
Btriated  inTolnn- 
tary,with  the  excep- 
tion of  the  heart, 
which,  although  in- 
voluntary in  ita  ac- 
tion, is  compoaed  of 
striated  muacnlar 
fibre. 
Striated  or  nd- 

nntuT  mnaciUix 

uciai  (a,  by  6  flbrsfl  (called  also 
tbrmhii.  tvcan  rnnacular  fibres  of 
animal  life)  are  cot- 
lected  into  bundles, 
held  together  by  delicate  areolar  tissue,  and  enclosed  in  a  sheath 
or  perimysium,  formed  also  of  areolar  tissue,  with  an  admixture  of 
ehurtic  tissue  ;  these  bundles  are  called  fatcieali,  they  are  prismatic 
in  shape,  and  of  different  sizes  in  different  muscles,  the  apparent 
coarseness  or  fineness  of  a  muscle  depending  chiefly  on  the  size  of 
the  fasciculL    The   fibres  themselves  are  cylindrical,  or  oval  in 


r  prolODgvd  tmtDi 
t«d  flbnamtm  tae 


muksd.  3.  lulated  abrUJK' 
fonnliiK  K  dtK.  4,  Plstca  of 
di  hydnKhlorio  Krtd.  j.  " 
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ihipe,  and  an  nearly  nniform  in  mzt.  Accoiding  to  Bowman  they 
airenge  j^  of  an  inch  in  the  human  female,  and  ^^  in  the  male, 
the  aven^  of  both  being  in  round  nnmben  Tja>  Each  fibre  ia 
endoaed  in  a  diealli  of  txaniparent,  apparently  homof^neon^  mem- 
biane,  the  Kmolemma  or  mfokmma.  So  delicate  is  this  Btnicture 
that  it  only  becomea  Tiiible  when  the  contained  fibrila  become 
ruptured,  a*  in  flgt  3&  It  ii  rather  Umgti,  and  reaemblea  elaatic 
tiMQe  in  its  phyneal  and  fhgmJMl  propertieB.  When  examined 
nnder  a  high  miciMcopic  power  the  fibrea  are  found  to  be  marked 
at  rc^nlar  intemla  by  truuverae  stiix ;  these  are  the  characteristic 
maikiii^  which  Hi«dTigni«ti  this  kind  of  muBck,  not  only  from  the 
nnatripM  varied,  bnt  alao  from  every  other  titane  in  the  body. 
The  etiipea  an  aUemately  light  and  dark,  each  vtTJjpe  being  about 
TyAn  at  an  inch  in  width.  The  light  stripe  ia  often  cnwied  by 
a  tme  dotted  line  at  aecondaiy  duk  stripe.  Some  anatomists 
aappoae  that  the  dark  portion*  an  occupied 
by  m  peculiar  aemi-fluid  material,  called 
"mkom  matUr'  (the  individual  daric  apacea 
being  called  "taranu  tUauitU"),  ead  the 
lighter  portiona  of  a  more  fluid  and  hence 
lesi  highly  refracting  matter. 

After  the  fibres  nave  been  hardened  in 
alcohol  or  Bolntion  of  o«mic  acid,  they  can 
readUv  be  divided  by  means  of  needles 
into  lonjntudinal  filameata  or  fiiriU,  but 
even  theee  may  be  itill  further  divided,  the 
fineat  of  the  filamenta  ao  obtained  presenting 
the  appearance  of  a  aerieB  of  minute  dota. 
Under  other  modes  of  prepaiatioQ,  and 
especially  by  the  action  of  hydrochloric 
acid,  a  tranavene  cleavage  may  take  l^ace, 
multing  in  a  series  of  rainnte  discs  (Bow- 
man's discs).  Whether  either  of  these  modes 
of  division  ronesponda  to  a  normal  line  of 
union  of  elementary  parts  has  never  yet 
Iieen  satisbictorily  determined,  some  ob- 
aetven  believing  the  mimilive  JVirUt  to  constitute  the  true  stmctiirsl 
unit,  and  others  holding  that  both  fibrils  and  discs  are  alike  acci- 
dental results  of  different  means  of  preparation. 

Under  a  high  microecopic  power  numerous  nuclei  may  be  observed 
l>eneath  the  asrcolemma ;  they  arc  more  distinctly  visible  in  foetal 
muscle,  bnt  can  also  be  traced  in  that  of  adult  life  by  the  addition 
of  some  weak  acid.  They  frequently  contain  nucleoli,  and  there 
is  little  doubt  that  they  are  the  nuclei  of  the  cells  from  which  tlie 
muscle  was  developed.  Kolliker  considers  that  each  fibre  arises 
from  a  single  cell,  by  itn  longitudinal  extension,  and  nut,  as  some 
suppoae,  by  tiie  aggrq^on  of  several. 

Various  explanations  of  the  transverse  markings  in  striated  muscle 
liave  from  time  to  time  been  prupoumled,  Imt  aime  hoa  hitherto 
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met  with  neneml  acceptance.  The  theorr  advanced  by  Mr. 
WilBon,  and  fimt  tmbli«hed  in  this  work,  ia  here  reprodiiMd'  in  the 
Ninie  fomi  that  it  haa  appeared  in  all  the  later  editinnj. 

"The  ultimate  fibril  of  animal  life  ia  crlindrical  when  iaolated, 

and  probably  polyhedral  from  prewure  wlien  fonning  part  of  ui 

ultimate  fibre  or  Wiculua.     It  meaBure«  in  diaraeter  nimi  of  m 

inch,  and  is  composed  of  a  eucc««non  of  cells  connected  by  uieir  ftit 

Kurfaces.    The  cells  are  tilled  with  a  tranHparent  anbsta^ce,  whidi 

may  be  termed  myoline.     The  myoline  differs  in  dennty  in  diArait 

cells,  and  from  th»  <dr- 

Pifi  w-ainirturt-ofths     A        n      c  ■>        cumrtance     bertowi    ■ 

iiiilinaumiucuiir  fibril  i|      ,•      i       gg    pecnluuity  01  chaiMtn 

iiiulflW.oJu.lmiilU(B.     j.      5,     :,     ^HH    on  certain  of  tiie  celh 

abriiinthe.utenfmr     ■'    '■     ,1      J"fl    For  example,  when  a 

il.Jwiitr«tloo-  tfte     1        j'     •      ,|BH    fibril  in  ilapaaaiTerttf* 

^~    Ib  examined,  there  will 

^^    be  seen  a  series  of  daik 

01  .n  inth  in  dtametw      g       ■      -        Hfi    oblnng  bodiea  flepw«ted 

r,-4tKrSrl    i       i      I       b    by  liglit  spaces  oYe,ual 


rics  i 


by  liaht  spaces  of  eqoal 
len^h ;  now,  the  itxk 
bodies  are  each  com- 
posed of  a  pair  of  cells 
containing  the  densest 

.  ^        form  of  mjoline,  and 

IS  flbriis.         ■       ■  EE3    are  hence  highly  tefrac- 

tive,  while  the  tran- 
uparent  ipaces  are  constittited  by  a  pair  of  cells  containing  a  mora 
fluid  myoliue.  When  the  fibrils  are  collected  together  so  as  to 
form  an  ultimate  fibre  or  fasciculus,  the  appearance  of  the  cell  is 
altered  :  those  which  look  dark  in  the  single  fibril,  that  is  the  most 
refractive,  bein^  ranged  side  bv  side,  constitnte  the  bright  bftnd  ; 
while  the  transparent  cells  uf  tne  single  fibril  are  the  shaded  stxis 
of  the  fibre.  When  the  ultimate  fibnl  is  very  much  stretched,  the 
two  highly  refiactire  cells  appear  each  to  ie  double ;  while  the 
transparent  space  is  evidently  composed  of  four  cells." 

Krause*  believes  that  the  fine  line  seen  crossing  the  light  stripe, 
and  referred  to  above  as  the  secondary  stripe,  indicates  the  existence 
of  a  delicate  transverse  partition  springing  Trwm  the  snrcolemma,  and 
dividing  the  interior  of  the  muscle  into  a  number  of  disc-like  com- 
partments built  up  one  over  the  other.  He  also  believes  in  the 
existence  of  a  delicate  lateral  membrane,  clo:jing  in  the  sides  of  the 
KurcDUS  elements ;  the  elementary  fibril  comes  thus  to  be  made  up 
of  a  linear  series  of  square  boxes  or  "muscle  caskets"  united  by 
their  ends. 
Dr.  David  Newnian,t  taking  up  the  investigation  at  this  point, 

■  Ktsuh,  ■'  iibsr  den  Bku  dar  queiKealrelftcQ  HiigkeltiiMr  "  <Zelti<cIi.  lllr  tmtbni. 
Medleln,  iS«a,  «.  iS;,  nnd  iSe^,  ■.  III), 
t  Nswouui,  Jounul  of  Automy  ud  Ph;ilalag7,  toI  lill.  p.  %t^ 
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nd  accepting  Kiause'a  views  as  far  as  we  have  here  explained  them, 
tas  endeavoored  to  ascertain  the  nature  of  the  contents  of  the  caskets 
nd  the  changes  which  take  place  in  them  during  contraction.  He 
inds  that  when  the  muscle  is  absolutely  at  rest  neither  the  longi- 
ndinal  nor  transverse  striation  can  be  distinguished,  but  they  appear 
luring  contraction,  the  longitudinal  striss  being  most  marked  when 
he  muscle  is  stretched  and  contracted.  He  says:  ^The  'muscle 
itdEets'  are  in  the  form  of  hollow  cylinders  united  at  their  bases 
nore  firmly  than  at  their  sides ;  these  cylinders  contain  a  fluid — 
mude  fUuima — which  durinc  a  state  of  rest  holds  a  certain  quantity 
if  fiat  in  solution,  so  that  the  whole  of  their  contents  noesess  the 
mwer  of  double  refraction.  When,  however,  either  the  electrical  or 
hemical  condition  of  the  plasma  is  altered,  the  plasma,  first  at  the 
idea,  then  progressively  towards  the  centre,  precipitates  its  faL  an<l 
a  this  is  precipitated  it  collects  itself  in  the  form  of  a  flattenea  disc 
n  the  centre  of  the  cylinder.  The  remaining  plasma,  freed  from  its 
at,  constitutes  the  ught  bands  which  are  only  singly  refracting. 
rbe  cylinder  becomes  by  this  change  shortened  in  its  length  and 
Dcreased  in  width ;  the  centre  of  each  casket  bulges  towards  its 
leighbour,  giving  the  fibril  a  varicose  appearance,  from  which  results 
he  appearance  of  longitudinal  striation.  If  these  changes  be  now 
uppoeed  to  occur  throughout  all  the  cvlinders  of  a  muscle,  it  is  evi- 
lent  that  the  muscle  wiU  contract,  and  at  the  same  time  increase  in 
ransverse  measurement,  without  actual  diminution  in  volume.  That 
he  broad  dark  bands  are  composed  to  a  large  extent  of  fatty  matter 
nay  be  demonstrated  by  placing  a  piece  of  living  frog's  muscle  in 
;  per  cent  solution  of  acetic  acid,  when  after  a  short  time  the 
lark  bands  will  disappear,  and  smaU  globules  of  fat  take  their  place. 
n  some  specimens  ot  frc^s  muscle  this  fat  amounted  to  .523  per 
ent.  of  the  weight  of  the  muscle." 

Striped  muscular  fibres  usually  neither  divide  nor  anastomose, 
mt  an  exception  to  this  rule  is  found  in  the  muscles  of  the  tongue 
ind  of  the  neart,  which  do  both.  The  fibres  of  the  faciei  muscles 
klso,  where  they  are  attached  to  the  skin,  frequently  divide  into 
>ranches. 

Non-striated,  iilain,  or  involuntary  muscular  fibres  (called  also 
nuscular  fibres  of  organic  life)  consist  of  elongated,  fusiform,  nu- 
ieated  cells,  commonly  pointed  at  their  ends,  and  from  mutual 
>reflsure  polyhedral  in  transverse  section.  The  nucleus  is  oval, 
ind  sometimes  so  elongated  as  to  deserve  the  name  of  columnar ; 
t  contains  an  elaborate  network  of  very  fine  fibrils.  The  body  of 
he  cell  is  granular,  and  presents  traces  of  longitudinal  striation ; 
t  has  a  fine  sheath,  prol>ably  elastic,  and  containing  transverse 
inear  thickenings,  which  here  and  there  give  the  fibre  a  varicose 
ippearance.  The  transveiBe  lines  are  most  distinct  when  the  cell 
8  contracted  (Klein)i  The  fusiform  cells  are  united  into  little 
Hindles  or  fasciculi  by  an  adhesive  interstitial  substance,  and  the 
aaciculi,  which  are  sometimes  round  and  sometimes  flat,  are  bound 
ogether  into  larger  bundles  by  areolar  tissue  and  fine  elastic  fibiea  *, 
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the  interspaces  of  the  bundles  being  occapied  by  ▼< 

the  former  in  great  abundance. 
The  fasciculi  are  connected  by  their  ends  with  fine  tendinous  fibres, 

by  means  of  which  they  become  attached 
to  neidibouring  parts. 

Organic  or  smooth  muscle  is  distri- 
buted  abundantly  in  the  animal  &ame, 
and  is  met  with  in  the  alimentary  canal, 
from  the  middle  of  the  oesophagus  to 
the  internal  sphincter  ani ;  in  the  pos- 
terior segment  of  the  trachea,  and  in.  the 
bronchial  tubes  to  their  ^nest  ramifie»- 
tiona ;  in  the  exeietoiy  duete  of  ▼anova 
glands,  as  Wharton's  dnct»  the  common 
bile  duct,  the  calices  and  pelvis  of  the 
kidneys;  in  the  capsule  and  trabecuUe 
of  the  spleen,  the  ureters,  bladder,  and 
urethra;  on  the  testes,  around  the  vasa 
deferentia  and  vesiculte  seminalee,  the 
prostate,  Cowper's  glands,  and  in  the  sub- 
stance of  the  corpora  cavernosa ;  in  the 
Fallopian  tubes,  uterus,  and  vagina; 
in  the  mucous  membrane ;  in  the  middle 
coat  of  arteries,  veins,  and  lymphatic 
vessels ;  in  the  iris  and  ciliary  muscle ; 
and  in  the  corium  of  the  skin,  par- 
ticularly in  the  areola  and  nipples  of 

Fio.  40. -Non-striated  muscular  the  mammary  glands,  in  the  dartos  of 
fibres  from  mesentery  of  newt ;  the  scrotum,  and  around  the  hair  follicles, 

showing  that  each  cell  consiste  ^^ j  manv  nf  thp  fliidnrifpiv)iiA  A.nH  »»- 
of  a  central  bundle  of  fibres  ?^^  ^^^  f  ^  ^'^^  SUQOnierous  ana  se- 
connected     with    the     intra-  baceoUS  dUcts. 

nudear  network  and  a  sheath  The  heart,  although  involuntary  in  its 
with  annular  thickenings.         ^^j^^  -^  composed  of  striated  muscular 

fibre  ;  it  presents,  however,  certain  structural  peculiarities  which  dis- 
tinguish it  from  both  classes  of  muscle  ;  the  description  of  these  will 
be  found  along  with  the  general  account  of  the  organ  in  the  Part 
devoted  to  the  description  of  the  viscera. 


NERVE  TISSUE. 

The  nervous  system  consists  of  nerve  centres  and  of  rounded  or 
flattened  cords,  called  nerves,  which  connect  the  centres  with  each 
other,  and  bring  them  into  relation  with  the  surface  of  the  body,  and 
with  the  different  organs.  The  brain  and  spinal  cord  constitute  the 
great  nervous  centre,  or  cerebro-spinal  axis,  and  the  great  majority 
of  the  nerves  spring  from  this  centre  or  are  connected  with  it  'There 
a/so  exists  a  secondary  system  of  nerves  called  «\fmpaXh.et\c^  the  centres 
of  which  occur  in  the  form  of  numerous  minute  maaseanacai^  ^i^Xk.\gL\^ 
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which  an  dietribnted  chiefly  in  the  thorax  and  abdomen,  and  aie  inti- 
matelj  connected  with  the  nerrea  going  to  the  oreana  contained  in 
thow  csvitie&  The  ajTrnpathetic  and  ceicbro-spinal  nervM  have 
&eqnait  conunnnicationa  with  each  other,  which  form  complicated 
networks  or  pUmum, 

The  narr*  tlimM  in  the  centres  and  peripheml  nerves  ore  readily 
separable  into  two  forma,  the  white  aod  the  grey  1  the  former  conati- 
tntes  the  jester  ptntion  of  the  in- 
terior of  the  brain,  Uie  outer  part 
of  the  Bpinal  coid,  and  all  the 
nerrea  which  apring  from  these  ; 
the  latter  existiug  in  the  interior  of 
the  spinal  cord,  on  the  anrfsce  of 
the  bnin,  in  ti>»  interior  of  the 
tmun  nMritabaae,aBd  in  theeym- 
udJMtic  and  ceretoD-apinal  ganglis. 
The  atrnctoral  (demants  of  the 
nervooB  system  are  also  of  two 
kinds,  nerve  fibres  and  nerve  cells. 
The  fibres  form  the  channela  of 
commnnication  between  the  centres 
and  the  organs,  and  when  gathered 
together  into  bundles  form  nerves ; 
the  cells  are  restricted  in  their  dis- 
tribntion  to  the  nerve  centres  and 
certain  of  the  organs  of  sense, 

NESVE  riBBES  are  of  two 
kinds — white  or  mednllated,  and 
){rev  or  non-medullat«d. 

the  white  or  mfldulUtod  nerve 
fibrea  form  the  white  matter  of 
the  brain,  spinal  cord,  and  nerves. 
When  examined  immediately  after  ^'"'i 
removal  from  the  body  they  seem 
to  be  structurelesA,  and  are  bounded 
by  a  wavy  outline.  In  a  short 
time,  however,  their  appearance 
changes,  and  they  come  to  pre- 
sent a  double  boundary  line  ;  the 
fibre  now  consists  of  three  parts,  an 

outer  delicate,  transparent   cover-      ^,„„,^„„^„„„„ ,_ 

ina,  a  central  thread,   firm   and 

solid  in  conristence,  and  between  these  a  substance  which  has  a 
wavy  or  irregolar  margin,  and  often  a  nodulated  aspect.  The  outer 
layer  is  called  the  primitive  theath  (Atath  of  Schvnnn)  j  it  is  so  fine 
and  transparent  as  to  be  difficult  of  demonstration,  and,  indeed,  it  ie 
only  when  a  brmk  takes  place  in  the  substance  of  the  fibn  that\t 
becoiD»  vim'ble;  it  ia  ebmtic  and  apparently  structurelew,  and  )ua 
fyiog  beneath  it  at  legalar  iatervdlB  a  number  of  minute  nttcVei. 
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b.  Another,  with  iud« 
r.  aJt«r  tn«tni«nt  wlUi  b1clin>- 
potaah.  f  r  A  flbn,  trfl&lod  with 
LED,  Bhowing  th«  Kxifl  cjllDdar 
mlllTg  ■h«tta.    d.  A  Don-mEdul- 
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23  NEUVE  FIBRES. 

The  primitive  sheath  disappears  when  nerves  enter  the  substance 
of  the  brain  or  spinal  cord,  and  is  also  absent  from  many  ntrves  in 
this  peripheral  distribution. 

The  pulpv  substance  which  lies  between  the  primitive  sheath 
and  the  central  thread  is  called  the  medullary  skeath  ^white  matter 
of  Schwann).  It  is  viscous,  clear,  transparent,  and  easily  susceptible 
of  coapilation,  and  is  converted  in  its  coagulated  state  into  an  opaque, 
granular,  white  substance.  It  is  found  to  consist  to  a  large  extent 
of  fatty  matter,  and,  after  nerves  have  been  some  time  removed  from 
the  body,  becomes  irregular  in  outline,  its  margins  become  wrinkled, 
and  portions  of  it  assume  the  form  of  round  or  irregular  nodules ; 
these  changes  are  presumably  the  result  of  a  kind  of  coagulation* 

The  centre  of  the  fibre  is  formed  by  a  firmer  and  more  homogeneous 
band  called  the  axis  cylinder.  It  is  elastic,  (peyish  in  colour,  has  a 
very  faint  and  indistinct  boundary  line,  and  is  oenerall^  flattened  or 
oval  in  transverse  section  ;  it  is  about  one-third  the  thickness  of  the 
nerve  fibre.  It  often  presents  traces  of  longitudinal  striation,  and 
may  occasionally  be  split  up  into  fine  filaments,  this  taking  place 
especially  at  the  commencement  and  termination  of  a  nerve  ;  these 
filaments  have  been  regarded  bv  Max  Schultze  and  others,  as  the 
ultimate  structural  elements  of  the  nerve,  and  have  hence  been 
called  'primitive  fibrilla.  The  axis  cvlinder  is  distinguished  from 
the  other  parts  of  the  nerve  fibre  by  its  becoming  deeply  coloured, 
when  a  thin  section  of  fresh  nervous  matter  is  placed  m  a  solution 
of  carminate  of  ammonia,  while  the  primitive  sheath  becomes  only 
faintly  tinged,  and  the  medullary  sheath  is  totally  unaflfected  by 
the  reagent. 

Nodes  of  Banvier. — Medullated  nerve  fibres  present  breaks  in 
the  continuity  of  their  structure  at  intervals  of  about  ^^  of  an 
inch.  At  these  points  the  axis  cylinder  is  continued  uninterruptedly ; 
the  primitive  sheath  also  passes  over  the  breaks,  but  as  the  fibre  is 
here  smaller  than  elsewhere,  the  sheath  is  drawn  inwards  towards  its 
centre.  The  medullarv  sheath  is,  however,  completelv  interrupted, 
terminating  by  a  rounded  edge.  The  primitive  sheatt  is  separated 
from  the  axis  cylinder  by  a  small  quantity  of  material  of  an  albu- 
minous character,  and  corresponding  in  its  behaviour  with  reagents 
to  the  incellular  substance  which  we  have  spoken  of,  as  cementing 
together  neighbouring  cells.  These  breaks  m  the  ner\'e  fibre  have 
been  named  from  their  discoverer  the  Nodes  of  Ranvier. 

Non-mednllated  or  Gelatinous  Nerve  Fibres  are  found  in  the 
great  nerve  centres  as  continuations  of  the  medullated  fibres  ;  they 
also  constitute  the  greater  number  of  the  fibres  of  the  sympathetic, 
and  the  whole  of  the  olfactory  nerves  in  man.  In  the  brain  and 
spinal  cord,  they  are  often  found  to  be  connected  with  the  processes 
01  the  multipolar  nerve  cells,  and  often  serve  to  connect  the 
medullated  fibres  with  those  cells.  They  are  pale  in  colour, 
flattened,  and   bounded  by  single   contour  lines ;   they   measure 

^^^  inJW  ^^  ffiAnf  ^^  ^^  ^^^  ^  diameter.     In  structure  they 
are   fouuii    to  consist  of  a  transparent,  apparently  homogeneous 


\ 
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■befttli  corresponding  to  the  primitiTe  nheath  of  tlie  medulkted 
fibres,  beneath  which  &re  muneroiu  oval  nuclei  The  interior  of  th« 
fibre  consists  of  a  subatanee  corresponding  in  every 
puticiilAr  to  the  axis  cylinder  of  medullated 
fibres,  and  made  up  of  bandies  of  ezceedinglj'  fine 
piimitire  fibrilln.  Non-mednllated  fibres  maj 
thiu  be  renided  as  medollated  fibres  devoid  of  a 
mednllaiy  sheath. 

NBfivE  OSLIA— These  are  found  in  the  giej 
matter  of  the  brain  and  spinal  cord,  and  in  the 
cerebro-spinal  and  sympathetic  emglis.     Thej  are 
of  various  shapes  and   siie&      Some  in  the  grey 
matter  of  the  cortex  of  the  brain,  in  Uie  posterior 
horn  of  the  grey  ceotn  of  the  apinsil  cord,  and 
in  certain  g»"gli'^|  are  soheroidal,  and  of  veiy  email 
fiize.    The  mqori^  of  the  nerve  calla  are,  howevei,    . 
distingoiabed  hy  potsesdns  procesMs  or  "poles"  ; 
by  means  of  whiui  Qkej  become  connected  with 
each  other,  and  with  the  neire  fibres  passing  into   f 
the  grey  centres,    A  few  of  the  cells  possess  only  one 
process,  and  are  called  imipolar,  others  have  two  pro- 
cesses, and  are  called  bipolar,  but  the  majority  have  many  processes 
which  branch  and  form  elaborate   connections  with   neighbouring 


cpf  tha  piict^kn'  horn 
of    ths   rptati    '  ■ 
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cells  and  nerve  fibres,  they  are  named  muffipoior  cells.     Many  of 
the  nerve  cells  found  in  Uie  surface  grey  matter  of  the  brain  ate 
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trianguUr  in  shape,  baring  theii  buei  dincted  towardi  Qw  ccatn 
of  the  brain,  and  their  apicea  lowMdi  the  fiea  mifacc,  bom  tbcti 
angles  they  give  off  fine  proceoMA.  Nerve  cells  Yif  in  Mn  fen 
rin  ^  TiAni  of  an  inch  m  vidth,  thej  have  each  one  or  mm 
clear  tronaparent  nuclei,  in  the  cei^fe  oi  each  of  which  a  nnekdv 
ia  visible.  The  cells'  contents  are  often  oaanlar,  of  a  lig^t  biowi 
or  greyish  colour,  and  present  Inces  ot  stnation,  such  as  we  notiud 
in  the  axis  cylinder  of  mednllat«d  nerre  fibres ;  not  un&«qiinitl; 
they  contain  depoeits  of  brown  pigment    Thejr  are  nndonbttdlf 


protoplasmic  No  distinct  limiting  membrane  or  cell  wall  has  been 
ascertained  to  exist,  but  each  cell  is  lodged  in  a  kind  of  capsule  torn.- 
poaed  of  fine  connective  tissue,  and  Fined  bj  a  delicate  layer  of 
flattened  epithelial  cells.  The  call  processes  are  composed  of  proto- 
plasm of  tne  some  nature  as  the  cell  itself,  they  also  present  traces  of 
nbrillation,  and  are  likewise  destitute  of  a  limiting  membrane. 
One  or  more  processes  of  each  nerve  cell  may  be  traced  into  a  nerve 
fibre,  becoming  continnoos  with  the  axis  cylinder  of  the  fibra  ;  other 


nocesaes  becvme  continuoiu  with  the  "  poles  "  of  neighbouring  ceUa. 
rnim  the  bet  th&t  neire  eeUt  were  fint  discovered  in  ganglia,  thej 
ne  often  called  "  ganglion  calls,'  the  true  gsnglion  cell,  however,  often 
iiffeis  fr<Hn  the  cells  above  described,  in  reepect  that  the  primitive 
ibesth  of  the  nerve  is  continued  as  a  covenng  01  er  the  cell,  and  in 
HNue  instances  the  medullary  sheath  also  may  be  traced  as  a  tbin 
coatinf;  over  its  exterior. 

Tlie  proper  substance  of  the  nervous  eantres  (nerve  fibres  and 
nerve  cells)  is  supported  by  a  pecttlisr  modification  of  connective 
tusne,  deacribed  br  Yirchow  under  the  name  of  neurwtta.  This 
bean  a  close  leaemolance  to  the  rtttattar  tutae,  described  on  a  pre- 
vious page,  consisting  of  a  teticulom  formed  by  the  intereommnni- 
cstioD  ofbrancbed  connective-tissue  coipuacles.  Besides  this,  there 
eziatit  a  finely  gnnidar  matrix,  m  which  the  nerve  cells  are  em- 
bedded. 

OAHOLIA. — In  its  widest  signification  a  ganglion  is  a  nervous 
sentre,  whether  found  in  the  interior  of  the  brain  or  spinal  cord,  or 
existing  in  an  isolated  posi- 
tion, remote  from  those  great 
iggref^tions  of  nerve  matter ; 
in  a  more  restricted  sense  it 
is  limited  to  those  small 
Mcondaiy  centres  found  in 
large  nnmben  throughout  the 
I3^nipatbetic  system,  in  con- 
nection with  tlie  roots  of  the 
■pinal  nerves,  and  on  the 
trunks,  or  connected  with 
■ome  of  the  bianchen  of  the 
Derebial  nerves.  Ganglia  have 
■  fibrous  covering,  continuous 
with  the  sheath  of  the  nerves 
entering  and  leaving  them  ; 
from  this  capsule  processes 
are  sent  into  the  interior  of 
the  f^ngliou,  dividing  it  into 
compartments.  The  interior 
ot  the  ganglion  is  of  a  greyish 
colour,  and  ciinsists  of  nen-e 
cells  and  nerve  fibres,  sup- 
DMted  by  connective  tissue. 
rhe  nerve  cells  are  round, 
oral,  or  multipolar,  and  tav 
covered  fay  a  continuation  of  the  primitive  sheath  of  the  nerves,  and 
•ometimes  also  by  the  medullary  sheath.  Some  of  the  nerve  fifares 
pass  through  the  ganglion  without  becoming  connected  with  the  cells, 
othen  terminate  in  the  branches  of  the  multipolar  cells,  their  axis 
cylinder  becoming  oontinnons  with  the  protoplasm  of  the  cell  pro- 
ttm.     Stale  believe*  that  every  ganglion  cell  is  connected  with 


I.  46.— Sketch  of  a  (ymFathstlc  nugUnn, 
I.  b.  c.  Nsmnu  trunks  a  Multipalu'  cellj 
J*.  Borne  of  tlu  lUter  with  ndlTtdlngiuTTe 
fibtft    c.  uolpoUr,  ud/,  apoUr  callL 
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the  soft  iMilate  and  ton^pie,  the  lips,  and  in  the  skin  of  the  glans 
penis  ana  glans  clitoridi&  They  are  usually  spheroidal  or  oval  in 
shape,  and  measore  about  ^{^  of  an  inch  in  diameter.  They  con- 
sist of  a  capsule  of  oonnectiTe  tissue  containing  a  soft  substance 
which  is  transparent  and  apparently  sranular,  and  has  embedded 
in  it  numerous  oval  nuclei  A  medullated  nerve  fibre  enters  its 
under  surface,  and  as  it  passes  in, 
(generally  loses  its  medullary  sheath ; 
the  axis  cylinder  may  be  traced  into 
the  central  matrix,  where  it  termi- 
nates by  dividing  into  two  or  more 
branches.  They  thusdosely resemble 
the  Pacinian  ooipusclea  The  end 
bulbb  which  pass  to  the  genital  organs 
differ  in  some  respects  from  woee 
just  described,  and  nave  been  named 
**  genital  nerve  coipuscles ; "  they  are 
characterised  by  the  existence  of 
numerous  constrictions  which  give 
them  a  mulbeny-like  appearance. 

Motor  Nerve  Endings.  —  Of 
these  there  are  two  varieties;  namely, 
those  nassing  to  striated  muscle,  and 
those  aistributed  to  the  non-striated. 
The  former  have  received  the  name 
of  fnoiorial  end  plaUt.  The  nerves 
passing  to  a  voluntary  muscle  retain 
their  medullanr  sheath,  and  primi- 
tive sheath,  till  they  reach  the  sar- 
colemma,  when  the  former  ceases, 
and  the  latter  becomes  continuous 
with  the  sarcolemma.  The  axis 
cylinder  pierces  the  sarcolemma 
and  expands  beneath  it,  so  as  to  pro- 
duce a  prominence  {nerve  eminenceyt 
often  divided  into  lobes,  and  con-  fio.  50.— End  bulbs.  1.  Krom  the  con- 
taining many  clear  oval  nuclei.  In  J»inctiT»  ^[»c^-  g^?*™  *^^  f 
anstriped  or  involuntary  muscle  the  Sbw^SdingSfo) Si axi. cylinder  [J* 
nerve  fibres  are  arranged  in  veiy 

fine  plexuses  over  the  surface  of  the  muscle  cells,  and  some  histolo- 
gists  state  that  the  terminal  filaments  can  be  traced  into  the  nucleus 
or  nucleolus  of  the  celL         

8TMPATHETI0  NEBVR — The  sympathetic  or  ganglionic 
nerve,  or  system  of  organic  nerves,  has  received  its  various  designa- 
tions fiT>m  its  numberless  communications  and  anastomoses,  from  its 
composition  of  a  series  of  ganglia,  and  from  its  distribution  chiefly  to 
the  viscera  of  the  bodv.  It  consists  of  a  conl  of  moderate  thickness, 
which  extends  from  toe  head  to  the  coccyx,  lying  bv  the  side  of  the 
vertebral  column,  of  a  series  of  ganglia,  some  of  which  are  fuBifonn 
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an(i  others  flattened  and  multangular,  of  short  branches  of  ct^mniuni- 
cation  from  the  spinal  nerv'es,  and  peripheral  branches,  which  for  the 
most  part  follow  the  trunks  of  arteries,  and  are  distributed  to  the 
viscera  after  uniting  with  ganglia  in  their  course,  or  forming  smaUer 
ganglia  in  their  distribution.  The  elementary  constituents  of  the 
ganglionic  nerve  are :  medullated  nerve  fibres  of  every  degree  of 
magnitude  from  coarse  to  fine,  non-medullated  or  ganglionic  nerves, 
ana  nerve  cells.  The  medullated  nerve  fibres  are  derived  from  the 
anterior  and  pr>sterior  roots  of  the  spinal  nerves,  chiefly  from  the 
latter;  entering  the  ganglion,  they  aivide  into  an  ascending  and 
descending  fasciculus,  which  pass  upwards  and  downwards  along 
the  main  trunk  of  the  nerve,  or  pass  off  with  the  larger  branches 
in  company  Annth  ganglionic  nerves.  The  non-medullated  fibres 
originate  in  the  multipolar  cells  of  the  sympathetic  ganglia. 

The  branches  of  the  sympathetic  nerve  present  some  difference  of 
colour,  having  reference  to  the  greater  or  less  preponderance  of  the 
white  or  ganglionic  fibres ;  thus  the  splanchnic  nerves  are  white,  the 
mesenteric  branches  greyish-white ;  and  the  filaments  ramifying  on 
the  branches  of  the  carotid  arteries  reddish-grey  and  soft  (nervi  sub- 
rufi,  molles) ;  the  cawliac  branches  and  pelvic  plexuses  are  also  grey 
and  soft. 

In  their  peripheral  terminations  the  branches  of  the  sympathetic 
nerve  present  numerous  minute,  almost  microscopic  ganglia,  which 
are  especially  remarkable  on  the  carotid  arteries,  in  the  pharyngeal 

fdexus,  upon  the  heart,  around  the  root  and  in  the  substance  of  the 
ungs,  upon  the  supra-renal  capsule,  on  the  lymphatic  glands,  on  the 
posterior  wall  of  tue  urinary  bladder,  and  occasionally  in  the  kid- 
neys. In  structure  these  ganglia  are  identical  with  the  larger 
ganglia. 

• 

BLOOD-VESSELS. 

The  blocxl  is  distributed  throughout  the  body  by  means  of  a  series 
of  tubes,  which  proceed  from  the  heart,  ramify  through  all  the  orgaiis 
jind  tissues,  and  again  return  to  the  heart ;  thus  the  blood  in  itft 
course  constantly  returns  to  the  centre  from  whence  it  was  sent  forth, 
and  it  is  this  which  constitutes  the  circulation.  The  tubes  which 
carry  the  blood  are  called  blood-vessels ;  they  are  of  three  kinds — 
namely,  those  which  convey  the  blood  from  tne  heart  to  the  tissues, 
arteries ;  those  which  run  through  the  tissues  and  organs,  capil- 
laries ;  and  those  by  means  of  which  the  blood  is  returned  from  the 
tissues  to  the  heart,  veins. 

The  artery  proceeding  from  the  left  ventricle  of  the  heart  contains 
the  pure  or  arterial  blood,  which  is  distributed  throughout  the  entire 
system,  and  constitutes  with  its  returning  veins  the  greater  or  «y«- 
temic  circidation,  Tliat  which  emanates  from  the  right  ventricle 
conveys  the  impure  blood  to  the  lungs ;  and  with  its  corresponding 
veins  establishes  the  lesser  or  pulmonary  circulati4yn. 
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ARTERIES. 

The  arteries  are  the  cylindrical  tubes  which  convey  the  blood 
from  the  ventricles  of  the  heart  to  every  part  of  the  botly.  Thev  are 
dense  in  structure,  and  preserve  for  the  most  part  the  cylindrical 
form  when  emptied  of  their  blood,  which  is  tneir  condition  after 
death  :  hence  they  were  considered  by  the  ancients  as  the  vessels  for 
the  transmission  of  the  vital  spirits,*  and  were  therefore  name<l 
arteries  (dfyp  riy/Mir,  to  contain  air). 

The  whole  of  the  arteries  of  the  systemic  circulation  proceed  from 
a  single  trunk,  name<l  the  (wrta,  from  which  they  are  given  off  an 
branches,  and  divide  and  subdivide  to  their  ultimate  ramifications, 
i-onstituting  the  great  arterial  tree  which  pervades  by  its  minute 
subdivisions  everv  part  of  the  animal  frame.  The  mode  in  which 
the  division  into  branches  takes  place  is  deserving  of  remark.  From 
the  aorta  the  branches  for  the  most  part  pass  off  at  right  angles,  as  if 
for  the  purpose  of  checking  the  impetus  with  which  tne  blood  would 
otherwise  rush  along  their  cylinders  from  the  main  trunk ;  but  in 
the  limbs  a  very  different  arrangement  exists ;  the  branches  are 
given  off  from  the  principal  artery  at  an  acute  angle,  so  that  no 
impediment  may  be  offered  to  the  free  circulation  of  the  vital  fluid. 
The  division  of  arteries  is  usually  dichotomous,  as  of  the  aorta  into 
the  two  common  iliacs,  common  carotid  into  the  external  and  intermil, 
&c  ;  but  in  some  few  instances  a  short  trunk  divides  suddenly  into 
several  branches  which  proceed  in  different  directions  :  this  mo*ie  of 
<li  vision  is  termed  axisy  as  the  thyroid  and  coeliac  axis. 

In  the  division  of  an  artery  into  two  branches,  it  is  observed  that 
the  combined  area  of  the  two  branches  is  somewhat  greater  than  that 
of  the  single  trunk  ;  and  if  the  combined  area  of  all  the  branches  at 
the  periphery  of  the  body  were  compared  with  that  of  the  aorta,  it 
would  be  seen  that  the  blood,  in  passing  from  the  aorta  into  the 
numerous  distributing  branches,  was  flowing  through  a  conical  space, 
of  which  the  apex  might  be  represented  by  the  aorta,  and  the  base 
by  the  surface  of  the  body.  The  advantage  of  this  provision  in 
facilitating  the  circulation  is  sufliciently  obvious ;  for  the  increased 
channel  which  is  thus  provided  for  the  current  of  the  blood,  8er\es 
to  compensate  for  the  retarding  influence  of  friction,  resulting  from 
the  distance  of  the  heart  and  the  division  of  the  vessels. 

CkmuniinicatioiUl  between  arteries  are  free  and  numerous,  an<l 
increase  in  fretiuency  with  the  diminution  in  size  of  the  branches ; 
m  that,  througn  the  medium  of  the  minute  ramifications,  the  entire 
body  may  be  considered  as  one  uninterrupted  circle  of  inoaculatimis 
or  anadomotei  (dvd,  between,  crhiuLy  mouth).  This  increase  in  the 
frequency  of  anastomosis  in  the  smaller  branches  is  a  provision  for 
counteracting  the  greater  liability  to  impediment  existing  in  them 
than  in  the  larger  branches.  Where  freedom  of  circulation  is  of 
\ital  importance,  this  communication  of  the  arteries  is  .very  remark - 

.*  To  Oalen  is  due  the  honour  of  the  diwovery  that  arturicii  contaiued  blood,  and 
not  air. 
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tible,  tie  in  the  drcle  of  WilliH  in  the  cranium,  or  in  the  distribotiffii 
iif  tlie  BTteriex  of  the  heart  It  is  alao  Btrikingl.v  seen  in  ntiutitm 
where  ol>flti-uctioii  is  most  likely  to  occur,  as  in  the  dtBtribntxa 
to  the  oliiiienUry  cunal,  orouiul  joints,  or  in  the  hand  and  ibol 
Upon  this  free  comniuuic«tion  eiiating  everywhafB  between  aitoitl 
branchea  in  fouuded  the  principle  of  cure  by  the  lisatuie  of  large 
arteries ;  the  ntniifications  of  the  branches  given  off  nom  the  artnj 
above  the  ligature  imigculate  with  those  which  proceed  finmi  tk 
trtink  of  tlie  vessel  below  the  ligature ;  these  anastamoaing  tsaadM 
enlarge  anil  wnatitute  a  collateral  etrculaiion,  in  which  aereiBl  latgi 
branches  perforin  the  oliice  of  the  single  obliterated  trunk. 

Stntctnre  of  ArtoriM, — Arteries  are  cutnpoeed  of  three  ooatt, 
nttrmat,  middle,  and  iiderTUil. 

The  axtarnal  coat  (tunica  advmtitia)  is  firm  and  strong ;  it  is  thin  i 
in  the  liki^t:  arteiiea,  but  thicker  than  the  middle  coat  in  arterici  i^ 
Mnall  and  medinm  tile, 
:  and  is  compueed  of  while 
fibrous  ana  elastic  tiMoe. 
The  white  fibres  are  ai- 
rangeil  in  cloee  buudln, 
which  Tiinforthe  moetpMt 
diagonally  or  obliquelr 
across  the  vessel ;  they 
form  by  their  inter-cun- 
munication  a  firm  felted 
membrane,  with  minnte 
interspacet,  in  which  lis 
numerous  branched  ttm- 
nective- tissue  corpuadet. 
Among  the  white  fibres  a 
few  elastic  fibres  are  fowidi 
these  are  most  Dumeronii 
in  the  inner  layers  (that  is 
to  say,  near  the  middle 
coat),  and  are  arranged 
longitudinally.  The  inter- 
lacement of  the  fibres  is 
closest  in  the  inner  layers, 
,  and  becomes  looser  as  we 
-  approftch  the  outer  sur- 
^^^^^  ■   face  of  the  vessel,     Longi- 

™™"  ""™"  tudinal  bands  of  unstnped 

muscular  fibre  have  been  dencribed  as  existing  in  the  outer  coat  of 
many  of  the  larger  arteries,  such  as  the  splenic,  renal,  mesenteric, 
axillary,  popliteal,  and  femoraL 

The  middle  coat  (tunica  mtdia)  is  in  all  arterien  the  thickest  and 
most  important  It  is  composed  of  many  laj-ers  of  smooth  muscular 
fibres,  with,  in  the  larger  arteries,  the  addition  of  elastic  tissue,  and 
a  snull  quantity  of  white  fibrous  tissue ;  these  structures  are  almost 


iut«ruml  ifL-jw ;  f ,  n 
tnctilg  fibre  cellj ; 


mill  from  tbk 
mlddl*  oiM  of 
Un  lUrr-      1. 


«U  (nurkwl  A) 
kM  bMd  ran- 
daad  touupor' 
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entirely  amingeii  transveracly.  This  coat  is  verv  brittle,  and  hence 
iflcaailycntthrou^whenftligatuiBisappliad.  ThetntoolkmaKmlar 
Kmh*  ia  almoit  toe  only  component  Btmctnre  of  the  ini<l<1l4t  eoti 
td  mutll  uteriM ;  in  which 
thaman  two  or  tlu«e  iBminie, 
dM  fibrei,  afaont  ji^^g  of  an 
indi  in  diameter,  ai^  ^Ig  id 
Yfas  '*^  B"  '"'^  ^"91  Ming 
arrangai  in  rinf^ ;  in  imaller 
arteriea  there  ia  but  one  mna- 
enlar  lamina,  the  elements  of 
the  fibrcB  being  Bhorter,  and  in 
proportion  aa  the  arteries  are 
more  minnte,  becoming  le- 
dneed  to  the  eaiiiest  develop' 
mental  form  —  namely,  Aait 
elUptie  cells  with  oblong  nu- 
clei ;  iiltiiiutt«],T  they  aie  com- 
pletely loaL  In  arteries  of 
mediiun  lixe,  elastic  fibres  are 
•upendded  to  the  mnacolor 
fibre^  the  latter  predominat- 
ing for  a  while,  and  in  the 

laivB  arteries  the  smooth  muacolar  fibrea  are  diminished  in  nninbcr 
and  importance,  and  are  scattered  amon^  the  layers  of  elastic  tissue, 
of  whicn  the  middle  coat  of  large  arteries  is  principally  composed. 
The  dadit  tiamt  ia  absent  altogethf*  '"  '^^  i».i-Mf.^  «^«4.  -j  ^»„ii 
arteries,  but  makes  its  appearance  in  anenea  01 
mediora  size  as  fine  fibres  disposed  in  a  network 
of  wide  meahea.  In  the  larger  kind  of  medium- 
aiied  arteries,  Uie  elastic  network  is  mingled 
with  areolar  tiasne,  and  a  tendency  to  the  alter- 
nation of  these  tinnes  begins  to  be  apparent 
While  thus  encroaching  as  it  were  on  the 
■troctore  of  the  middle  coat  of  arteries,  the 
elastic  tissne  presents  a  coiresponding  series  of 
transitional  fonna ;  at  first  it  eiiata  as  fine  fibres 
diapooed  singly  or  in  a  fine  network  with  open 
meshes ;  then  the  fibres  became  larger  and  the 
meshes  closer,  and  interlaced  so  as  to  form  a 
flbrDUS  membrane  with  narrow  meshes ;  next 
by  the  increase  of  breadth  of  Uieir  fibres  and 
their  intimate  union  or  fiudon,  a  homogeneous 
membrane   ia   formed,    in   which   the   meshes 


I  the  middle  coat  of  small 


brus  of  tlu  fsiio- 
fftTmt«d  kind,  fnnn  the 
mlddls  coat  of  thg 
orotM  tlixej  at  ths 
tune.     Mignlfliid  31a 


appear  as  simple  perforations  (fenestrated  n: . 
brane).  In  mediom-aiKd  arteries  the  elastic  tissue  forms  a  single 
layer  lying  exteriorly  to  the  muscular  fibres ;  in  the  largest  arteries  of 
this  class  it  is  mingled  with  areolar  tissue,  and  exhibits  a  tendency 
to  become  laminated,  the  M™''>'p  altematii^  with  aimilar  layers  of 
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iLTeolar  tisBiie.  In  the  large  arteries  this  ii  die  conunon  chaneter 
i>f  the  iiiiddle  coat ;  the  elastic  tinsne  in  lamiiuited,  and  between  tbe 
laniiim:  are  Btnila  of  areolar  and  musciilar  tisaue.  The  presenoe  o( 
ehistic  iitene  ag  a  chief  constituent  of  the  middle  coat  of  arteries  ffv» 
itieni  a  veltow  unlour,  while  tboae  arterie*  in  which  the  miuralii 
tiioiue  is  abundant  have  a  reddish  tint  In  the  aorta,  the  lamiiiK 
of  the  middle  coat  are  forty  nr  fifty  in  number.  In  tjie  asoendiiig 
iturta  the  muBcle  cells  in  the  inner  part  of  the  middle  coat  i« 
arranf^tJ  lonptudinfllly  or  obliqnely,  and  are  vei;  much  btancbtd 
or  forked  ;  tliie  branching  is  also  ubeerved  in  tbe  traiuvendr 
arranged  muscle  cells  of  most  of  the  larger  arteries. 

The  Internal  coat  (funica  inlwna)  'u  the  thinnest  of  tlie  tbiee,  tad 
easily  biuken  in  the  tran^verne  direction ;  it  ie  composed  of  thne 
layers,  an  internal  layer  or  epitheUum,  a.  nAepiihdial  layer,  and  aa 
external  flantK  mmtbrane,  nbich  is  eitheT  bomogeneuua  or  made  up 
of  elastic  elenienta,  disponed  in  a  loni^tudinal  direction.  The  ta- 
ltrn(d  epUhelial  layer  is  formed  by  a  single  layer  of  flattened  celll, 
very  thin,  polvgtmul  or  elliptical  in  shape,  and  having  tmiiBpaTeni 
"vol  nuclei ;  tlieir  outlines  can  be  made  evident  by  pencilling  tie 
inner  surface  of  the  artery  with  a  solution  of  nitrate  of  silver.  The 
mlHpithelud  layer  is  absent  from  the  smallest  arteries,  but  ia  distill- 
puienable  in  all  those  of  medium  and  large  size  in  the  form  of  longi- 
tudinal bundles  of  fibrous  connective  tissue,  between  which  are 
numerous  anastomodng  branched  connective-tissue  cella.  The  datlie 
layer  is  a  thin,  homogeneous  membrane  i>f  the  fenestrated  kind,  per- 
forated with  minute  oblong  openings  having  a  direction  parallel  with 
the  axis  of  the  vessel.  It  is  folded  into  loogi- 
,  tudinal   rugie   when   the   vessel  Is   empty,   ud 

Iiticomes  extremely  delicate,  and  is  finally  lost  in 
the  minute  vessels.   lUiteriarly  this  layer  anumts 
a  reticulated  character,  and  is  made  up  of  a  l<Higi- 
tuilinal  network  of  elastic  fibres. 
'  survey  of 

:s  of  arteries  in  their  older 
1  from  without  inwards,  it  will  ba 
Keen  that  the  external  coot  consists  of  areolar  and 
elastic  tissue ;  the  middle  coat  of  smootii  muscn- 
lur  fibre,  areolar  and  elastic  tissue  ;  and  the  in- 
ternal coat  of  elastic  tissue  and  epithelium. 
I  The  arteries  in  their  distribution  through  the 
body  are  included  in  a  loose  areolo-fibrous  inveet- 
inent  which  separates  them  from  surrounding 
9  called  a  dttath.  Aroimd  the  principal  veaael*  the 
sheath  is  an  important  structure  ;  it  is  composed  ol  areolar  tisme, 
intermingled  with  aponeurotic  fibres,  and  is  continuoua  with  die 
fasciK  of  the  region  in  which  the  arteries  are  situated,  as  with  the 
thoracic  and  cervical  fascia  in  the  neck,  tmnaverealis  and  iliac  fascia, 
fascia  lata  in  the  thigh,  &c.  The  slieath  of  the  arteries  a 
tlieir  accompanying  veins,  and  sonietiiiies  a 
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The  coats  of  arteries  are  supplied  with  blood  like  other  organs 
of  the  bodj;  their  veasels  proceed  from  the  neighbouring  small 
branches,  and  are  named  vom  vasorum.  The  vasa  vasorum  or  vasa 
nntritia  are  distributed  in  Uie  external  coat,  some  few  making  their 
way  among  the  external  layers  of  the  middle  coat  They  are  met 
with  even  on  the  smallest  arteries,  and  form  a  rich  c^illi^  network 
with  rounded  meshea  The  small  veins  which  return  the  blood 
from  the  capillaries,  open  into  the  companion  veins  of  the  artery. 
The  nervesy  like  the  vasa  vasorum,  are  found  only  in  the  external 
coat,  and  are  wanting  altogether  in  many  arteries,  as  in  those  of  the 
cerebral  and  spinal  substance,  the  choroid  membrane  of  the  ovum, 
the  placenta,  and  also  in  the  arteries  of  some  muscles,  glands,  and 
membranes. 

OAPILLABIES. 

The  arteries  do  not  terminate  directlv  in  veins ;  but  in  an  inter- 
mecUate  system  of  vessels  which,  from  their  minute  size  (about  t^^^ 
of  an  inch  in  diameter),  are  termed  capillaries  {capillus,  a  hair).  The 
capillaries  constitute  a  microscopic  network,  which  is  distributed 
through  nearly  every  part  of  the  oody,  so  as  to  render  it  impossible 
to  introduce  the  smallest  needle-point  beneath  the  skin  without 
wounding  several  of  these  fine  vessels.  It  is  through  the  medium  of 
the  capilhuries  that  all  the  phenomena  of  nutrition  and  secretion  are 
performed.  They  are  remarkable  for  their  uniformity  of  diameter, 
and  for  the  constant  divisions  and  communications  which  take  place 
between  them,  without  any  alteration  of  size.  They  commimicate 
un  the  one  hand  with  the  terminal  branches  of  the  arteries,  and  on 
the  other  with  the  minute  radicles  of  the  veins.  In  the  maternal 
part  of  the  placenta  and  in  the  erectile  organs  (as  the  corpus  caver- 
nosum  penis),  the  arteries  empty  into  lacunar  spaces,  from  which  the 
veins  gather  up  the  blood,  without  the  intervention  of  capillaries ; 
and  an  arrangement  somewhat  similar  is  also  found  in  the  spleen. 
Sucquet  and  Hoyer  assert  that  in  some  parts  the  small  arteries  pass 
directly  into  small  veins,  so  that  the  blixxi  does  not  enter  the  capil- 
lary system. 

Stmctore  of  Oapillaries. — ^The  capillaries  are  the  smallest  and 
fdmplest  of  the  blood-vessels,  their  wall  being  formed  by  a  single 
layer  of  flattened  epithelial  cells,  the  edges  of  which  can  be  brought 
into  view  by  pencilling  the  surface  with  nitrate  of  silver.  The  cells 
are  irregular  m  shape,  being  often  pointed  at  their  extremities  and 
sinuous  at  their  edges.  They  are  united  together  by  an  albuminous 
cementing  substance,  and  are  connected  externally  with  the  pro- 
cesKs  of  Sie  connective-tiBSue  corpuscles  of  the  neighbouring  tissues 
(Klein).  During  inflammation,  the  connecting  cement  of  the  cells 
often  gives  wav  so  as  to  leave  pores  or  sUmuUay  through  which  the 
white  corpuscles  of  the  blood  (and  occasionally  the  red  ones)  pass. 
In  certain  parts  the  capillaries  have,  in  addition  to  their  epithelial 
lining,  an  outer  coat,  which  is  a  network  of  branched  connective- 
tissue  cells. 
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Although  capillaries  are,  as 
furm  size  in  anj  particular 


Fm.  55.  —  Tmnnition  of 
a  mintite  arteiy  into 
oapUlary  vemeU— from 
the  brain,  i.  Minute 
artery.  3.  Transitional 
capUUry.  %.  CoArae 
capillary  with  thick 
coat,  represented  by  a 
double  contour  line. 
4.  Fine  capillary,  with 
single  contour.  The 
nuclei  are  seen  widely 
scattered  in  4  and  3; 
more  closely  congro> 
gated  in  3 ;  and  still 
more  so  in  i.  a.  The 
transrerse  elongated 
nuclei  of  muscular 
cells  :  the  muscular 
ooat  of  the  artery. 


atated  above,  remarkable  for  their  nni- 
organ,  they  differ  in  this  respect  Id 

different  localities,  be- 
ing   smallest    in  the 
brain   and    Inng^  tnd 
largest  in  the  mamnr 
of    bones;     they  are 
fflnall  also   in  miuele 
and  large  in  skin  snd 
mucons  membrane. 
They  differ  greatly  in 
the  size  and  amu[lg^ 
ment   of   the   meshes 
which  they  form,  and 
consequenuT    in    tiie 
amount  of  blood  which 
they  supply  to  the  tis- 
sues, the  network  beii^ 
yery  cloee  in  the  lungi 
and  choroid  coat  of  the 
eye,  and  very  wide  in 
ligaments,  tendons,  and 
similar  structures. 

VEINS. 

The  veins  are  the  vessels  which  return  the  blood  to  the  auricles 
of  the  heart,  after  it  has  been  circulated  by  the  arteries  through  the 
various  tissues  of  the  body.  They  are  much  thinner  in  stractoie 
than  the  arteries,  so  that  when  emptied  of  their  blood  they  become 
flattened  and  coUapsed.  The  veins  of  the  systemic  circulation 
convey  the  dark-coloured  and  impure  or  venous  blood  from  the 
capillary  system  to  the  right  auricle  of  the  heart,  and  they  are 
found  after  death  to  be  more  or  less  distended  with  that  fluid. 
The  veins  of  the  pulmonary  circulation  resemble  the  arteries  of  the 
systemic  circulation  in  containing  during  life  the  pure  or  arterial 
blood,  which  they  transmit  from  the  capillaries  of  tiie  lungs  to  the 
left  auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which 
are  everywhere  distributed  through  the  textures  of  the  body,  and 
converge  to  constitute  larger  and  larger  branches,  till  they  termi- 
nate in  the  main  trunks  which  convey  the  venous  blood  directly 
to  the  heart  In  diameter  they  are  larger  than  the*  arteries,  and, 
like  those  vessels,  their  combined  are®  would  constitute  a  hollow 
cone,  whereof  the  apex  ia  placed  at  the  heart,  and  the  base  at  the 
surface  of  the  body.  It  k>11ows  from  this  arrangement,  that  the 
blood  in  returning  to  the  heart  is  passing  from  a  lar^r  into  a 
smaller  channel,  and  therefore  that  it  increases  in  rapidity  during 
its  course. 
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TeinB  admit  of  diiririon  into  superficial  and  deep, 
rhe  Superficial  veim  xetum  the  blood  from  the  integument  and 
lerfidal  stmcturefi,  and  take  their  course  between  the  lajen  of 
■aperficial  &scia  ;  they  then  pierce  the  deep  fascia  in  the  most 
iTcnient  and  protected  situations,  and  terminate  in  the  deep 
JUL  They  are  imaccompanied  by  arteries,  and  are  the  yesseln 
lally  selected  for  yenesection. 

rhe  Deep  veifu  are  situated  among  the  deeper  structmes  of  the 
ly,  and  senerally  in  relation  vdth  the  arteries  ;  in  the  limbs  they 
!  encloned  in  the  same  sheath  with  those  yessels,  and  they  returii 
( Tenons  blood  from  the  capillaries  of  the  deep  tissues.  In  com- 
ly  with  all  the  smaller,  and  also  with  the  second^ury  arteries,  as 
\  brachial^  radial,  and  ulnar  in  the  upper,  and  the  tibial  and 
tmeal  in  the  lower  extremity,  there  are  two  yeins,  placed  one  at 
Ji  side  of  the  artery,  and  named  veiue  comitet.  The  larger  arte- 
ii  as  the  axillary,  subclayian,  carotid,  popliteal,  femoral,  are 
ompanied  by  a  smgle  yenous  trunk  ;  and  certain  yeins,  such  hh 
■e  of  the  cranium,  spinal  canal,  liver,  and  larger  yeins  of  bones, 
1  apart  from  arteries^ 

rhe  communications  between  yeins  are  more  frequent  than  those 
arteries,  and  they  take  place  between  the  larger  as  well  as  the 
aller  yessels  ;  the  vense  comites  communicate  with  each  other  in 
dr  coune  bv  means  of  short  transyerse  branches  which  pass  acrow* 
m  one  to  the  other.  The  office  of  these  inosculations  is  very 
parent,  as  tending  to  obviate  the  obstructions  to  which  veins  are 
rticularly  liable  from  the  thinness  of  their  coats,  and  from  their 
ilfility  to  overcome  much  impediment  by  the  force  of  their 
rrent. 

EKimcture  of  Veins. — Veins  closely  resemble  arteries  in  their 
ucture,  and  like  them  are  formed  of  three  coats — external  or  tunica 
t»entiti€L,  middle  or  tunica  medui,  and  interned  or  tunica  intima.  It 
U  be  sufficient  if  we  here  indicate  the  particulars  in  which  theni* 
reral  coats  diflfer  from  those  corresponding  to  theni  in  arteries. 
External  Goat. — This  is  thick  in  proportion  to  the  other  coati<, 
ri  is  composed  of  longitudinal  and  oblique  bands  of  fibrous  tissue, 
th  some  elastic  fibres;  the  interstices  between  the  fibres  lodge 
nified  connective-tissue  corpuscles.  In  certain  veins,  as  the  iii- 
ior  vena  cava,  renal,  azygos,  and  external  iliac  veins,  this  coat 
ntains  a  thin  layer  of  unstriped  muscular  tissue. 
Middle  Ck)at. — The  transverse  muscular  fibres  which  distinguish 
is  coat  in  both  arteries  and  veins  are  in  the  latter  very  thin  ;  they 
ver  form  continuous  layers,  and  are  never  separatetl  from  each 
ler  by  distinct  elastic  membranes  as  in  the  arteries,  the  inter\*eu- 
i$  sulistance  in  veins  lieiug  usually  white  fibrous  tissue. 
TtiiMir  Ooat. — This  coat  is  firmer  than  the  inner  c(»at  of  arteries, 
d  can  be  stripped  off  without  breaking  ;  it  consists  of  an  epithelial 
rer,  a  subepitnelial  layer  of  ramified  cells,  and  an  elastic  layer, 
her  forming  feneatratecl  membrane  or  existing  simply  as  a  closely 
»lated  longitudinal  network  of  coarse  and  fine  ehistic  fibres. 
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Vuiatiou  In  the  Btmctnra  of  Veia*.— The  tuiddle  coat  it 
wonting  in  the  hepatic  part  of  the  vena  cava  and  hepatic  veins ;  it  is 
moot  developed  in  the  splenic  and  portal  veins,  and  in  those  of  the 
gravid  uterus.  The  enperior  and  inferior  vena  cava  and  pulmonair 
veinn  as  they  enter  the  heart  receive  a  covering  nf  atriped  muKnkr 
tihreR,  continued  on  to  them  from  that  organ.  Muscular  time  i> 
abneiit  fmm  the  veins  of  the  inatemal  part  of  the  placenta,  the  jugolu 
and  subclavian  veins,  the  sinuses  of^the  dura  mater,  the  veini  d 
bones  and  muscle,  and  the  spaces  in  the  substance  of  the  corpan 
cavernosa  of  the  penis. 

The  Valves  of  Veins  are  composed  of  a  thin  stratum  of  areolir 

tissue  mingled   with  line   elastic  fibres,   and   a   small   quantity  id 

unstriped  muscular  tissue  ;  and  coated  on  the  two  nurface*  with  the 

epithelial  lining  of  the  vesseL     The  segments  or  flaps  of  the  vilvM      ' 

of  veinu  are  st-iiiihinar  in  form,  and  arranged  in  pairs,   one  npon 

^  either  aide  of  the  vessel ;  iu  some  inttancci 

^°^        there  isbutasingle  flap,  which  hasaniinl 

■rl       direction,  and  occasionally  there  are  iiuee. 

■  I       The  free  border  of  the  valvular  flaps  b 

^■1       concave,   and   directed  forwards,   so  that 

Hb      while  the  current  of  blood  is  permitted  to 

^^K     flow  freely  towards  the  heart,  the  valves 

^^|B    are    distended,    and    the   current    inte> 

iHr    cepted,  if  the  stream  become  retr^rade  in 

i^H      its  course.     On  the  cardiac  side  of  each 

^B      talve  the  vein  is  expanded  into  two  pouches 

^H     (sinuses),  corresponding  with  the  flaps  of 

^H      the  valves,  which  give  to  the  distended  or 

^^      injected  vein  a  knotted  appearance.    The 

-  "^"^I  ^'ftl*^  are  most  numerous  in  the  Teinsttf 

JIjmV    b.  Lon^wJ^M^-   the  extremities,  particularly  in  the  deeper 

i4on  of  A  kId,  •iiowtng  tiie  veins,  and  they  are  generally  absent  in 

niToo  ciwwi.  (jjg  ^gfy  small  veins,  and  in  the  veins 

of  the  viscera,  as  in  the   portal   and  cerebral  veins,  those   of  the 

liver,   kidney,   and    utenix  ;    they   are   also    absent    in    the    lai^ 

tninks,  as  in  the  vciife  cavfc,  ven»  azygos,  innominatfp,  pulmonary, 

anil  iliac  veins.     The  tnmk  and  branches  of  the  umbilical  vein  aie 

also  devoid  of  valves. 

Hinnimn  are  venous  channels,  excavated  in  the  structure  of  an 
organ,  and  lined  by  the  internal  coat  of  the  veins  ;  of  this  structure 
are  tie  sinuses  nf  the  dura  mater,  whose  external  covering  is  the 
fibrous  tissue  of  the  membrane.  The  external  investment  of  the 
sinuses  of  the  uterus  is  the  tinoe  of  that  organ ;  and  that  of  the 
bones,  the  lining  membrane  of  the  cells  and  canals. 

Vein*,  like  arteries,  are  supplied  with  nutritious  vessels,  the  vasa 
vasorum  ;  their  nervous  filamentn,  few  in  numlier  and  of  small  siie, 
are  derived  from  the  sympathetic  and  spinal  syston  ;  they  have 
been  chiefly  found  on  die  lat^r  veins  ;  as,  the  vente  CAVe,  iliaic^ 
cniml,  jugular,  vertebral,  and  sinusex  of  the  dura  mater. 
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Lymphatic  vessels  form  a  secoodary  vascular  system  and  serve  two 
important  purpoees,  namelv,  to  convey  into  the  blood  the  products 
of  intestinal  digestion,  and  to  return  to  the  blood  materials  which 
having  been  once  used  do  not  re(|uire  to  be  excreted,  but  may,  sdfter 
miderguing  change  or  elaboration  m  the  lymphatic  vessels  and  glands, 
lie  again  used  for  the  building  up  of  tissues.  The  vessels  employed 
for  the  iinxt  of  these  purposes  are  called  lactealiy  from  the  milky 
fluid  they  convey ;  the  rest  of  the  vessels  are  called  lymphaJticSy  froiii 
the  fluid  contained  being  clear  and  transparent  {lymph(iy  water). 
These  two  kinds  of  vessels  do  not  diifer  structurally  from  each  other. 

The  lymphatic  system  consists  of  three  parts,  vessels^  capillaries, 
and  glands, 

Lympbatie  Tassels  are  of  two  kinds  —  large  vessels,  as  the 
thoracic  duct  and  its  tributaries;  and  small  vessels,  such  as  are 
found  throughout  the  body  generally.  Both  kinds  possess  a  great 
number  of  valves  placed  at  very  short  distances  from  each  other,  so 
that  when  a  lymphatic  vessel  is  inflated  it  presents  a  beaded  appear- 
ance. The  valves  are  almost  identical  in  structure  and  arrangement 
with  those  described  in  connection  with  veins,  cr^nsisting  of  one  or 
two  semilunar  folds  formed  by  the  lining  membrane  of  the  vessel. 

The  large  Tessels  correspond  in  structure  to  veins,  and  have  three 
coats  of  extreme  thinness  ;  the  outer  formed  of  delicate  fibrous  tissue, 
the  middle  of  striped  muscular  fibres,  and  the  inner  of  elastic  tissue 
supporting  a  single  layer  of  nucleated  epithelial  cells,  of  elongated 
form  and  with  sinuous  edges. 

The  small  lymphatics  are  very  numerous,  being  found  in  everv' 
part  of  the  body,  in  every  organ,  and  probably  existing  in  every 
tiraue.  They  are  much  more  numerous  than  tde  veins,  but  are  of 
microscopic  size ;  they  form,  by  their  comumnicatioiis,  complicated 
plexuses,  the  meshes  of  which  are  often  exceedingly  close.  Their 
walls  are  formed  by  a  single  layer  of  flattened  epithelial  cells  with 
rinuous  edges  and  nuclei  which  are  not  in  the  centre  of  the  cells : 
their  tubular  shape  and  the  existence  of  valves  serve  to  distinguish 
them  from  the  l^'uiphatic  capillaries. 

Lymphatic  Capillaries. — These  are  often  larger  than  the  smallest 
trunks,  out  are  distinguished  from  them  by  the  extreme  irregularity 
of  their  sliape  and  absence  of  valves.  They  vary  greatly  m  tlieir 
arrangement  in  different  parts,  sometimes  ensheathing  t)ie  blood- 
vessels, at  others  forming  irregular  lacunar  cavities,  or,  yet  again, 
enclosing  the  bundles  of  fibrous  tissue  in  a  tendon,  and  fonning  for 
them  a  delicate  sheath.  In  whatever  form  they  exist,  they  may  he 
identified  by  pencilling  the  tissue  with  a  solution  of  nitrate  of  silver, 
when  the  epithelial  cells  are  made  evident  by  the  coloration  of  the 
intert^llular  cementing  substance.  The  wall  is  formed  by  a  single 
layer  of  cells,  which  differ  from  those  lining  the  smallest  lymphatic 
VMels  by  being  shorter,  and  having  more  sinuous  outlines. 
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Miiny  lymphntic  cnpillorica  open  into  a  eveteia  of  Ijicunv,  em- 
iiMteil  with  each  uther  by  minute  c&iulIb  (the  l]/mph~eamUieiJar 
rgiUm  uf  RefklinghuiMcn),  the  lacmue  lying  in  an  albumincKU 
•inmnil  niibiitMncc,  and  lodginK  ramified  cells  or  connectiTe-tisnie 
(MrjniiKleH.  Tlie  (.'outlined  cellB  constittite  a  surt  of  lioins  on  one 
uile  iif  the  lucuno,  uiiil  are  continuous  with  the  epithelinl  ceU*  o[  tlie 
lymphatic  capillary  witli  which  the  lacuna  is  connected.  The  1ym])h- 
ciuiivliuulnr  Kyateni  is  alniu«t  tlie  only  representatiTe  of  the  lymphatici 
ill  the  cornea,  the  ^rey  an<l  white  matter  of  the  brain  and  qiinil 
cuTil,  and  in  cartiln)^  In  tetuhin,  faiKite,  muscle  of  both  kinds,  and 
nerves,  thu  lymphatics  are  fiinnd  as  continuous  clefts  or  Inngitndintl 
Hpact^H  between  the  connective-tissue  buuiUet  or  the  proper  fibres  of 


the  < 


»>1ie 


tenipace«  which  ve 
Iwve  described  la 
a  previous  page  « 
characterisioK  that 
tissue ;  and  in  the 
nervinie  oentrrK 
they  fumi  epiKM 
or  sheatlu  around 
the  hlood-Tessele, 
which  hare  been 
named  pm'nuetiJiir 
lympK  tpacn.  The 
lymphatics  of 
serous  membranes 


here  he  fully  ileacriheil ;  the  most  important  features  are,  first, 
tluit  there  are  frequent  invaginntioiis  of  the  blood-vessels,  either  br 
lynipliatic  tubes  rir  by  an  intercom  muni  eating:  system  of  Ivmph 
sinuses  linwl  with  epitlieliuui ;  and,  second,  that  the  cupiUanea 
communicate  with  the  surface  of  the  serous  membrane  by  means 
of  opcnintp>  called  ilomata,  which  are  bordered  bv  senninatiiig 
epithelium  differing  in  character  from  the  cells  whicTi  funn  the 
surface  of  the  membrane.  The  fiierminating  cells  when  ripe  be- 
come detacheii,  and  form  free  lymph  cells. 

It  will  be  thus  seen  that  there  are  two  chief  forms  in  which  the 
lymphatics  nriKinate,  namely,  by  spaces  or  Hinuses  lined  by  a  cum- 
))lete  epithelium  and  by  irreRulnr  lucunie,  lined  only  on  one  side  by 
a  branched  connective-tissue  cell. 

Lymplutic  Glands  (connlolmle  or  aWtbent  j;landf!\  are  Email, 
nval  or  bean-shaped,  flattened  or  rounded  bodies,  of  a  reiHlish- brown 
colour,  placed  at  short  intervals  in  tike  cimrse  of  the  small  lymphatic 
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Tenelfl.     Thev  axe  fonnd  i 

ICroin,  lumbar  region  of  the  ftbdomen,  round  the  p 


a  group 


I  the  axilla,  popliteal  ipace, 
round  the  root  of  the  lung^ 
ana  in  the  neck,  and  are  Joined  together  bj  means  of  the  lymphatic 
venels  which  enter  or  leave  them. 

Each  gland  presents  ezlernallj  the  appearance  of  being  com- 
poaed  of  lobulea,  and  (ffinerallT  has  at  one  side  a  ili^t  depres^ioii 
or  kHuM,  throng  which  the  blood-venels  enter  the  interior.  The 
lymphatic  veMels  connected  with  the  gland  consist  of  a  huge  one, 
apparently  ianiing  from  the  very  centre  of  the  gland,  eamd  mi 


rffereiu,  and  numerons  Bmaller  ones  passing  into  the  interior  at 
different  parts  of  the  periphery,  each  of  these  being  called  a  nu 
afferent.  On  section  the  eiternal  part  of  the  gland  is  found  to  be 
uf  a  different  colour  and  consistence  to  the  interior,  and  hence  the 
two  parts  are  distinguished  as  eortwl  and  medullary.  The  glanU  in 
EUnonnded  by  a  cyisule  which  is  continuous  with  the  outer  coat  of 
the  afferent  am  eflxrent  veAaels ;  it  is  formed  of  white  fibrous  tissue, 
the  hfares  croning  each  other  in  different  directions,  and  enclosing 
cunneclive-tissue  corpuscles  is  their  meshes.  At  the  hilus  the  fibres 
uf  the  capsule  are  continued  into  the  interior  of  the  gland,  the 
fibrous  tjssne  becomes  mixed  with  a  small  quantity  of  unstjiped 
muscle,  uul  the  bands  m  constituted  radiate  from  the  centre  to 
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the  periphery,  and  become  connected  with  the  interior  of  Uie  cApmlc ; 
they  thuB  form  niimerouB  Hepta  which  divide  the  cavity  of  t^  ^«Dd 


into  ipaces.  In  the  cortical  part  of  tlie  gland  the  fibrous  trabecnlff 
form  thin  lamellic,  and  enclow  relatively  large  oval  Bpaces,  called 
(Uvtali  (A  to  ^  of  *D 
inch  wide),  which  ccm- 
umnicate  with  eicfa 
other  by  small  opening 


_.  (li.~PBrt  of  nudullii  of  ■  Ijmpfaitlc  g!  <di1. 
a.  Tnbaoils  cut  longitudliuUy,  li.  Surtaec  of  ttis 
totkbecuLACorarcd  by  Bp^thelluin.  f .  Lymi^h  ilniiH, 
d'  UodulLiTy   cylinders   composed    o1    sdetLuld 


tmbeculie  fonniuK  nlvtoli  and  nieslies  by 

width  throughout ;  this  is  the  lymph  smut  or  lymph  channel,     it 


cords  or   bands,   which 
form  by  their  commmu- 
cationa  a  network,  the 
of  which  freely 
into    each   other, 
alveoli  of  the  cor- 
tical and  meahea  of  the 
medullaiT  port  ai«  occn- 

5ied  by  Uie  proper  glan- 
ular  or  adenoid  tiasne, 
which  in  the  former  take* 
the  shape  of  oTal  masKS 
(follicles),  and  in  the 
latter  that  of  cords  or 
cylinders  (medullarr 
cylinders).  In  both 
cortex  and  medulla  the 
gland  pulp  or  Bubatonce 
is  separated  from  the 
space  of  nearly  uniform 
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is  not  empty,  but  is  occupied  by  ret i form  connective  tissue,  that  is 
to  say,  ramified  or  anastomosing  cells ;  these  support  large  numberH 
of  lymph  cOTpuscleSy  which  are  carried  onwards  by  the  current 
of  lymph.  Tne  adenoid  tissue  which  forms  the  great  mass  of 
the  sland,  consists  of  a  reticulum  of  fine  homogeneous  fibrils  or 
membiBiieSy  axranfled  so  as  to  form  a  honeycomb,  and  covered  by 
numerous  flattened  epithelial  cells.  The  reticulimi  is  crowded  with 
lymph  corpuscles  of  small  size,  and  having  an  appearance  resembling 
tiiat  of  free  nuclei  The  adenoid  tissue  contams  a  dense  network 
of  capillary  blood-vessels. 

The  afferent  vessels,  after  branching  upon  and  in  the  tissue  of  the 
capsule,  open  into  the  lymnh  sinus  in  the  cortex  of  the  gland  ;  the 
eflerent  vessels,  on  the  otner  hand,  commence  bv  small  branches 
connected  with  the  sinus  in  the  medullary  meshes.  The  lymph 
sinus  is,  therefore,  the  channel  through  which  the  Ivmph  passes  in 
its  coarse  firom  the  afferent  to  the  efferent  vessels,  ana  it  is  plain  that 
the  lymph  cells  which  it  receives  in  such  lai^e  numbers  in  passing 
through  Uie  gland  are  derived  ftom  the  glandular  or  adenoia  tissue 
filling  up  the  great  part  of  the  cavities  in  the  cortex  and  medulla. 
On  entering  a  gland  the  lymphatic  vessel  loses  all  its  coats  except 
the  inner  epithelial  one,  which  is  continued  over  the  trabecule;, 
forming  a  delicate  lining  for  these  partitions. 

The  lymphatic  glancb  above  described  are  sometimes  spoken  of 
as  eompouna  IfmphcUic  glands,  to  distinguish  them  from  masses  of 
lymphoid  tissue  found  in  various  parts  of  the  body,  and  described  as 
nrnpU  lympkatie  glands.  Examples  of  the  latter  are  the  tonsils, 
glands  at  tne  root  of  the  tonffue,  thvmus  gland,  solitary  and  agminate 
^ands  of  the  intestine^  and  the  Malpi^ian  bodies  of  the  spleen. 
These  will  be  described  in  the  section  on  the  viscera,  in  connection 
with  the  organs  of  which  the  adenoid  masses  form  a  part« 
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These  occur  in  the  form  of  a  thin  transparent  web  which  lines  thc> 
interior  of  cavities  containing  viscera,  and  is  so  disposed  as  to  facili- 
tate movement  The  chief  examples  are  the  pleurae  and  pericardium 
in  the  chest,  peritoneum  in  the  abdomen,  arachnoid  in  the  cranium 
and  spinal  canal,  and  the  tunica  vaginalis  in  front  of  the  testicle.  A 
serous  membrane  consists  of  two  parts,  one  which  lines  the  cavitv, 
called  the  parietal  layer ;  the  other,  which  is  reflected  from  the  wall 
of  the  cavity,  and  is  prolonged  over  the  contained  organ,  the  visceral 
layer.  These  two  layers  are  in  contact  on  their  free  surfaces ;  and 
from  this  free  surface  a  very  small  quantity  of  limpid  fluid  is 
secreted,  which  serves  the  purpose  of  a  lubricating  medium,  and  so 
facilitates  the  gliding  of  the  enclosed  orj^  in  its  cavity.  The 
serous  membranes  are  all  closed  sacs  retaining  their  fluid  content^ 
when  from  any  cause  there  is  an  abnormal  effusion.  The  only 
exception  to  this  is  the  peritoneum  in  the  female,  where  at  the 
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extremity  of  the  Fallopian  tube  the  wroiu  membroae  is  continaou 
with  the  mucous  linin^c  of  the  tube.  In  Bome  caae^  as  the  saoni 
membrane  of  the  heart  and  lungs,  its  amuigeinent  is  veij  simpk ;  in 
others,  as  the  peritoueuni,  it  is  very  coutplez,  owing  to  the  nombn 
of  organs  contained  in  the  cavity ;  but  in  sU  (eic^  the  araduusd) 
the  two  layers  con  easily  be  made  out  At  the  place  where  the  leSco- 
tion  tsjces  place,  the  vtsteli 
of  the  contained  organ  enter 
it.  The  viscu&  altfaouKh  Mid 
to  be  surrounded  by  tbt  mx- 
ous  membrane,  is  in  reality 
outside  of  it.  The  mood- 
poimng  plan  of  such  a  mc 
will  dve  an  idea  of  the  man- 
ner 01  MTangeiuent. 
Stnctim. — Serous  membranes  ore  lined  by  s  layer  of  fiottened 
ejnthelial  cells  witli  sinuous  edses  and  clear  oval  nudei,  eodi  cm- 
taining  one  or  more  nucleoli.  Opening)  exist  in  many  of  the  maaat 
membrBnes,  which,  as  stated  above,  communicate  with  the  Ivmiihitk 
capiUaries ;  they  ore  called  itomatct,  ore  commonly  oval  in  shape,  and 
are  bordered  by  cells  which  are  thicker  and  of  a  more  gnnulu 
character  than  those  covering  the  rest  of  the  surface.  As  these  cell* 
«  corpuscles,  they  ban 
been  described  by  Klein 
under  the  name  of  tir- 
minalingeptiluiiuwL  Be- 
side* the  Btomato,  odier 
uterruptions  in  the  ep- 
thelial  layer  have  been 
noted.  Iliese  are  called 
jiteudo-ilomata  ;  they  aie 
not  tnie  opening  but 
are  processes  of  proto- 
plasm sent  up  to  the  lur- 
face  by  the  connective- 
tissue  cells  of  the  sab- 
serous  tissue.  The  deep 
layer  of  serous  mem- 
bnmes  consists  of  a  con- 
Si^SS^riribwt  native. tiwue  grouul 
lUiMd  witti  Dttrits  of  lUnr.  a.  larga  ai^theiiiJ  substance  formed  of  yel- 
"  S.'^lS^^JSfJffJl.^J?'^^^  lowandwhitefibrwsand 
supportina  the  capUlaiy 
vessels  and  lymphatics; 
the  ground  substance  also  contains  branching  connective-tissue  cell* 
lying  in  cell  spaces,  many  of  the  processes  of  which  pass  up  between 
tne  epithelial  eells  of  ue  surface  and  form  pseudo-stomata.  The 
fluid  secreted  by  seroiis  membranes  is  almost  identical  with  the  fluid 
port  of  lymph,  and  from  the  fuct  tlmt  the  cavities  formed  by  serous 
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membranes  freely  communicate  with  the  lymnhatic  srstem  through 
the  medium  of  the  stomata,  it  is  now  generally  held  that  they  are 
indeed  lymph  spaces  or  sacs.  As  withdrawn  from  healthy  serous 
cavities  Uie  fluid  coagulates  spontaneously,  but  when  it  accumulates 
under  conditions  of  disease  (in  dropsy,  for  instance),  it  requires  for  its 
coagulation  the  addition  of  some  substance  containing  globidin. 


S7N0VIAL  MEMB&ANE& 

These  membranes  are  nearly  identical  in  structure  with  the 
seroun  membranes,  but  the  secretion  is  more  viscid  and  something 
like  the  white  of  egg,  whence  the  name.  They  line  the  cavities  of 
joints,  and  are  interposed  between  tendons  and  bones  when  much 
friction  or  pressure  is  produced  during  their  movements. 

Thiee  classes  of  synovial  membranes  have  to  be  described — ^namely, 
thoee  lining  the  cavities  of  joints.  Articular ;  those  forming  closed 
sacs.  Burial ;  and  those  forming  lubricating  sheaths  for  tendons, 
YMgimLk  or  l^isheatbinf. 

L  Articular  Synovial  Membranes  {Synovial  Cap9ules).'-'TheBe 

cover  the  interior  of  the  ligaments  enclosing  a  diarthrodial  joint,  and 
secrete  a  fluid  called  synovia,  which  lubricates  the  articular  sur* 
faccB  and  ensures  smooth  movement  The  membrane  is  not  (as  was 
formerly  supposed)  continued  over  the  whole  surface  of  the  articular 
cartilage,  but  simply  overlaps  its  margin  to  a  very  slight  extent ; 
at  its  termination  it  becomes  firmly  adherent  to  the  cartilage. 
When  a  tendon  passes  through  a  joint,  as  for  instance,  the  tendon 
of  the  biceps  through  the  shoulder  joint,  it  is  invested  by  thiH 
membrane,  which  is  often  continued  on  it  for  some  distance  beyond 
the  capsule  of  the  joint  In  large  joints  additional  folds  of  synovial 
membrane,  containing  fat,  pass  between  the  bones,  or  are  lotlged  in 
excavations  near  the  articular  surfaces;  some  of  these  receive  the 
name  of  ligaments,  others  are  simply  described  as  synovial  fringes. 

2.  Bnrnl  Synovial  Membranes  {Bursce  Mucosal — In  these  the 
synovial  membrane  forms  a  shut  sac,  sufficient  fluia  being  secreted 
to  lubricate  the  opposed  surfaces,  aud  the  outer  surface  of  the  sac* 
being  connected  with  the  neighbouring  structures.  Bursas  are  found 
in  aU  places  where  it  is  desirable  to  prevent  friction  between  sur- 
faces which  move  on  each  other,  thus  they  are  placed  between  the 
tendons  of  muscles,  between  tendons  and  the  exterior  of  certain 
joints,  and  sometimes  between  a  muscle  and  a  bone.  Many  bursse 
are  subcutaneous,  and  are  then  of  use  to  ward  off  external  pressure ; 
such  are  the  bursa  found  between  the  skin  and  the  patella,  and 
between  the  akin  and  the  olecranon,  or  those  on  the  styloid  processes  of 
the  radius  and  ulna.  Bursas  lying  in  contact  with  the  capsule  of  a 
joint  often  become  connected  with  the  cavity  of  the  joint 

3^  Vaginal  or  Kn'y?»f^*^^<"g  Synovial  Membranes.  — These 
fonn  dieaths  for  the  tendons  of  many  muscle%  more  especially  thoae 
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(Ill  the  p&lmar  and  dorsal  surfaces  of  the  wrist)  and  the  tendou 
passing  to  the  phalanges  of  the  fingers  and  toes.  They  not  odIt 
serve  to  lubricate  those  tendons,  but  are  also  the  means  by  wbicn 
they  are  connected  with  the  bones,  and  with  each  other;  small 
))ands  called  "  frena  ^  passing  from  one  part  of  the  membrane  to 
another. 

Structure  of  Synovial  Membrane.— Synovial  membranes  are 
formed  entirely  of  connective  tissue,  the  deep  layer  being  composed 
of  romified  corpuscles  embedded  in  a  ground  substance.  The  free 
surface  was  formerly  described  as  being  covered  by  a  single  law  of 
flattened  epithelial  cells,  but  further  investigation  has  established 
the  fact  that  the  only  cells  found  on  the  surface  are  of  the  brandied 
and  anastomosing  kind,  similar  to  those  in  the  deeper  layer  of 
the  tissue,  and  that  the  surface  between  the  cells  is  formed  bv 
albuminoid  ground  substance.  Here  and  there,  however,  the  celii 
become  so  aggregated  together,  as  to  present  some  resemblance  to  an 
epithelial  layer ;  but  this  aggregation  only  takes  place  in  isolated 
patches,  and  not  over  the  whole  membrane. 

The  8yno\nal  membrane  passes  a  little  beyond  the  edge  of  the 
articular  cartilage,  and  its  cells  becoming  changed  in  form  and  losing 
their  processes  come  to  bear  a  close  resemblance  to  cartilage  cell»;  it 
thus  becomes  quite  impossible  to  determine  the  exact  spot  at  which 
the  membmne  ceases.  Synovial  membranes  are  well  supplied  with 
blood-vessel s  which  pass  a  little  way  into  the  cartilages,  where  ther 
form  a  circle  of  anastomosis,  and  terminated  by  loops,  the  veasefs 
which  form  them  being  dilated  beyond  the  usual  size  of  capillariea 


MUCOUS  MEMBRANE. 

Mucous  membrane  is  the  tissue  which  lines  all  the  internal  passages 
which  communicate  with  the  surface  of  the  body.  It  secretes  a 
^dscid  fluid  called  mucus,  which  protects  and  lubricates  its  surface, 
so  as  to  allow  of  the  passage  of  substances  which  othenvise  would 
injure  or  irritate  it  There  are  two  great  tracts  of  mucous  mem- 
brane, called  the  gastro-pulmonary  and  genito-urinarj'.  The  first 
communicates  with  the  surface  of  the  body  at  the  edge  of  the  eyelid, 
nostril,  mouth,  and  anus  ;  the  second  at  the  orifice  of  the  urethra  in 
the  male,  of  the  vagina  in  the  female.  Eveiy  duct  which  opens  into 
either  of  these  tracts  is  a  tubular  prolongation  of  the  mucous  mem- 
brane ;  and  the  various  glands  which  pour  their  secretions  into  the 
alimentary  canal  on  the  one  hand,  and  those  connected  with  the 
bladder  and  orcans  of  generation  on  the  other,  are  but  complicated 
ramifications  of  that  membrane  continued  to  them  through  their 
respective  ducts. 

The  structure  of  mucous  membrane  is  analogous  to  that  of 
serous  membrane,  but  more  complex.  It  consists  of  two  portions — 
one,  the  corium,  a  tough  fibro-vascular  layer ;  the  other  the  epi- 
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^HniWj  composed  of  one  or  more  layers  of  cells  which  rest  on  the 
coriam. 

The  ooiium  in  most  situations  is  separated  from  the  epithelial 
layer  by  a  tliin»  stmctareless.  transparent  membrane — the  basement 
■MHIlbiana.  Underneath  this  fiuny  structure  lies  the  capillary 
plexus,  and  on  it  rest  the  epithelial  cells. 

The  true  coriimi  consists  of  a  congeries  of  vessels — capillaries  and 
lymphatics — woven  into  a  compact  tissue  by  interlacing  fibres  of 
connective  tissue.  The  pink  c^jloiur  of  mucous  membrane  depends 
on  the  capillanr  plexus  seen  through  the  semi-transparent  cellular 
epitheliunL  in  certain  situations  plain  or  involuntary  muBcular 
nores  occur  among  the  other  fibres,  especially  in  the  alimentary 
ctnaL  The  arrangement  of  the  vessels  of  the  capillary  plexus  differs 
in  each  situation,  so  that  a  portion  of  mucous  membrane  under 
examination  can  be  recognised  by  its  vessels  alone — as  for  instance 
the  villi  of  the  intestines,  the  air-cells  of  the  lung,  &c 

The  epithelium  of  mucous  membrane  may  be  in  a  single 
laver  or  stratified,  and  the  individual  cells  may  be  scaly, 
coinmnar,  or  ciliated.  A  peculiar  variety  of  epithelium  has 
been  described  in  actively  secreting  mucous  membrane 
under  the  name  of  **  goblet  epitheliimi  *^  or  **  goblet  cells." 
There  is  little  doubt  that  they  are  produced  in  the  pro- 
oesB  of  the  secretion  of  mucus  in  the  following  manner. 
The  cell-contents  of  the  columnar  cells  become  converted 
into  mucin,  which  swells  up,  and  distends  the  cell  in  its 
centre,  so  that  it  assumes  the  goblet-shape  ;  the  nucleus 
tbui«  gets  pressed  to  the  distal  end.  The  membrane 
covering  the  surface  of  the  cell  ultimately  becomes 
detached,  and  the  mucus  is  then  poured  out 

SnbmiicoiiB  TiBsne. — The  corium  is  connected  to  the  structures 
on  which  it  lies  bv  a  laver  of  areolar  tissue,  which  is  dense  and  firm 
in  mme  situations,  where  its  fibres  are  continuous  with  the  inter- 
lacing fibres  of  the  corium ;  but  in  mcjst  it  is  loose,  and  permits  the 
cjrium  to  glide  on  the  surface  on  which  it  lies,  so  that  it  may  be 
thrown  into  folds,  or  ruffcB,  The  laxity  of  this  submucous  titi^ue 
rentiers  it  liable  to  be  distended  with  fluid,  as  a  result  of  inflamma- 
tion, as  in  the  case  of  chemosis  of  the  conjunctiva  and  oedema  of  the 
^ottisL  The  nature  of  the  submucous  tissue  can  be  best  examined  by 
inflating  a  piece  of  the  small  intestine  which  has  been  inverted  after 
the  mefientery  has  been  cut  off  close  to  its  attachment  to  the  bowel. 

The  arrangement  of  the  mucous  membrane,  and  the  structure  of 
the  glanils  in  connection  with  it,  will  be  describe<l  alcmg  with  the 
anatomy  of  the  or^ns  of  which  it  constitutes  a  part. 


Fio.  64.  — 
Goblet  cell 
from  tra- 
chea of  cat. 


8E0BETIHO  GLANDS. 

The  simplest  example  of  secreting  structure  is  to  be  found  in  the 
wruQs  membranes,  whidi  have  on  their  surface  a  layer  of  epithelial 
celhs  performing  the  work  of  secretion  ;  beneath  this,  a  subepithelial 


54 


8BCBETING  GLANDS. 


layer  formed  of  connective-tissue  corpuscles  embedded  in  an  albu- 
minous ^und  substance,  while  in  the  ground  substance  and  beneath 
it  there  is  a  fine  plexus  of  capillary  vessels,  furnishing  the  blood  from 
which  the  secretion  is  separated.    However  complicated  glands  maj 

appear,  it  is  easy  to  recognise 
in  them  the  same  three  essential 
constituents  as  in  serous  mem- 
branes, namely,  secreting  cells, 
supporting  tissue,  and  capillary 
vessels,  but  these  three  undeigo 
various   modifications    in   the 

F10.65.-1.  simple  follicle,  a.  Tubular  gland,  ^erent  glands.  In  most  of 
3.  SMxmiar  giaucL  the  glands  the  cells  are  of  a 

spheroidal  or  irregular  cubical 
form,  and  the  supporting  tissue  is  reduced  to  a  homogeneous  mem- 
brane, of  great  tenuity,  called  the  **  basement  membrane." 

Qknds  may  be  divided  into  six  forms,  three  of  them  being 
described  as  simple,  and  three  as  compoimd.  The  former  are  the 
simple  follicle,  saccule,  and  tubule  ;  the  latter  the  compound  follicle, 
saccule,  and  tubule. 

The  simple  follicle  is  merely  a  depression,  resembling  in  shape 
the  finger  of  a  glove,  and  lined  with  cells  mostly  of  the  columnar 
variety,  but  with  some  granular  spheroidal  cells  intermixed.  The 
narrow  cavity  between  the  cells  is  called  the  Inmen  of  the  gland. 
The  best  examples  of  this  form  of  gland  are  to  be  foimd  in  the  small 
intestines,  where  they  are  called  Lieberkuhn's  follicles. 

The  simple  tubule  is  an  elongated  follicle,  the  deeply  seated 
end  becoming  convoluted  like  a  ball  of  twine ;  the  upper  put  of  the 
tube  is  lined  with  squamous,  and  the  lower  vdth  cubical  epithelium. 
The  sweat  glands  of  tlie  skin  are  examples  of  the  simple  tubular 
gland. 

The  simple  saccule  is  a  pouch-like  sac,  dilated  below,  and  con- 
nected vdth  the  surface  above  by  a  narrow  neck.  The  saccule  is 
crowded  with  cells,  chiefly  of  spheroidal  form,  so  that  little  or  no 
free  cavitv  or  lumen  is  leh,  Tne  sebaceous  glands  connected  with 
the  hair  K>llicles  of  the  skin  are  examples  of  this  form  of  gland. 

The  compound  folliculax  gland  is  a  follicle,  the  termination  of 
w^hich  is  cleft  into  two  or  three  divisions.  The  gastric  follicles  near 
the  pyloric  end  of  the  stomach  have  this  form. 

The  compound  tubular  gland  consists  of  branching  tubules 
which  become  convoluted  at  their  deep  extremit}'.  This  arrangement 
may  be  observed  in  the  tubuli  uriniferi  of  the  kidnev. 

The  compound  saccule  is  better  known  under  the  title  of  race- 
mose gland.  T^e  salivary  glands,  pancreas,  mammary  gland,  the 
lachrymal  glftud,  and  Brunner's  glands  of  the  duodenum  belong  to 
this  class.  The  racemose  gland  presents  to  the  naked  eye  the  appear- 
ance of  a  number  of  little  lobules,  held  together  by  connective  tissue, 
and  by  the  small  blood-vessels  which  enter  or  leave  them,  fittch 
lobule  is  composed  of  a  number  of  sacculeB,  oailed  adnl,  lined  by 
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IvgB  {mttoplMDiic  oella,  with  nuclei  near  their  attached  maigiiia. 
The  eella  an  ao  large  aa  ahnoet  to  flU  the  entire  Mccale,  only  a  small 
Motnl  cavitj  or  Ituoen  being  left  between  them.  The  cella  aiu 
■qiporled  1^  ft  ftamewoik  at  cMineetiTe  tiania,  which  aervea  abo  to 


RHUwct  the  eaecnlea,  and  to  Bupport  a  netwoA  of  capillaiy  veMels 
«hidi  mppliM  blood  to  the  gland  cells.  The  acini  of  a  lobule  open 
into  a  eranmon  duct,  and  the  ducts  from  the  lobules  unite  to  Ibnn 
hrgerdncts,  which  generallj  terminate  in  a  single  excretorj  chonni;! 


lor  the  whole  organ ;  sometimes,  however,  aa  in  the  lochrj'mal  an<l 
nUingnal  glanHn,  tbe  terminal  ducts  are  eight  or  ten  in  number. 
The  ducts  are  lined  with  c;lindric«l  epithelium. 
The  blood-resseb  distributed  to  glands  are  numerous  and  of  \kr^ 
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»he.  They  are  remarkable  for  their  rapid  increafie  and  diminntion 
in  size,  according  to  the  activity  of  the  gland,  or  the  reveiBe.  The 
nerves  distributed  to  glands  are  partly  derived  from  the  cerebro- 
spinal and  partly  from  the  sympathetic  system  ;  many  of  the  latter 
ure  distributed  to  the  blood-vessels,  and  serve  to  r^olate  the  supplv 
of  blood  to  the  eland.  The  nerves  distributed  to  the  salivary  ghuKU 
form  a  plexus  between  the  lobules,  in  the  midst  of  which  small 
ganglia  are  found.  The  plexus  is  composed  chiefly  of  medullated 
fibres,  and  the  branches  given  off  from  it  are  also  medullated,  till 
they  penetrate  the  basement  membrane  of  the  acini,  or  the  wall  of 
'the  ducts ;  they  then  lose  their  medullary  sheath,  the  axis  cylinder 
Hplits  up  into  numerous  primitive  fibrils,  which  pass  into  the  snb- 
stance  of  the  epithelial  ceils  of  the  ducts  and  the  gland  cells  of  Uie 
alveoli  (Piluger),  often  reaching  the  nuclei  of  those  cells.  GangUon 
cells  are  also  described  as  directly  connected  by  their  processes  with 
the  gland  cells  of  salivary  glands. 
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OSTEOLOGY. 

The  fikeleton  is  the  bony  framework  which  forms  the  support  of  the 
body,  and  affords  points  of  attachment  for  the  muscles  by  which  the 
movements  are  effected.  The  fundamental  part  of  the  skeleton  is 
the  spine  or  vertebral  column  (from  verio^  I  turn),  because  it  is  the 
axis  around  which  all  the  other  parts  are  disposed  and  on  which 
thev  move.  It  exists  in  all  animals  possessing  an  internal  skeleton, 
which  are  therefore  called  vertebrate  animals. 

The  vertebrate  skeleton  consists  of  a  series  of  segments  articulated 
with  each  other,  each  of  which  resembles  its  immediate  neighbour 
in  general  plan,  although  there  are  great  differences  between  those 
tiken  from  different  regions  of  the  same 
^eleton.  As  a  general  rule  each  segment 
coDflsts  of  three  essential  parts.  A  centre, 
antrum,  one  of  the  subdivisions  of  the  verte- 
bral column  or  the  body  of  a  vertebra.  Behind 
and  in  front,  from  this  centre  two  plates  of 
bone  project,  so  arranged  as  to  enclose  a  canal. 
That  Dehind,  being  for  the  lodgment  of  the 
nerve  centres,  is  called  the  neural  canal.  That 
in  front,  for  the  lodgment  of  the  organs  for 
the  circulation  and  preparation  of  the  blood, 
ix  called  the  visceral  or  hcBmeU  canal  or  cavity. 
The  plates  of  bone  which  enclose  the  neural  canal  are  called  the 
^^rapaphyiei,  and  together  they  constitute  the  neural  arch.  In  like 
nuumer  there  is  a  haemal  arch  formed  by  hcemapophyaes.  These 
flemenU  of  a  vertebral  segment  are  seen  in  their  greatest  simplicity 
«nd  perfection  in  the  caudal  vertebra  of  a  fish.  In  other  parts  of  the 
«De  i^eleton,  and  in  the  skeletons  of  other  animals,  great  differences 
are  found,'  some  of  the  parts  of  either  arch  being  absent,  and  many 
additional  elemenU  introduced ;  the  only  constant  part  being  the 
centrum  or  body  which  exists  as  the  only  dement  in  the  last  bone 
of  the  coccyx  and  the  extremity  of  the  tails  of  animids.  In  the 
hmnan  sk^eton  the  most  perfect  segment  is  that  of  which  the  first 


Pio.   68.— Caudal 
vertebra    uf    a 
ftah.      I.    Cen 
trum.    2-  Nuu 
ral   spine.      3 
HaBinal    apine, 

4.  Neural  canal. 

5.  HflBmal  canal 

6.  Neural  arch 

7.  Ilnmal  arch, 
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dorsal  vertebra  is  a  part  The  body  of  the  Terfcebra  is  the  centrum ; 
the  vertebral  ring  is  the  neural  arch;  and  the  haemal  ax€h  is  con- 
stituted by  the  first  rib  and  its  cartilage  along  with  the  upper  peoe 
of  the  sternum.  Such  a  segment  is  called  a  complete  Tertebn, 
because  it  has  a  h»mal  as  well  as  a  neoial  aich.  Tlie  fiist  sefen 
dorsal  are  the  only  complete  vertebrss  in  the  human  akeleloii  if  we 

exclude  the  BkuU,  the  aegmenti 
of  which  are  often  conaideied  u 
modified  vertebrae ;  the  paits  of 
the  base  being  the  oentn^  the 
flat  bones  of  the  cranium  the 
neural  arches,  and  the  jaws  the 
hsemal  arches.  The  other  verte- 
bral segments  are  incomplete 
from  the  absence  of  the  Inemil 
arches;  in  the  eervical  miai 
their  place  being  occnpied  bj 
the  structure  f  olming  the  neck ; 
and  in  the  abdomen  by  the  mni- 
cular  walls  of  that  cavi^.  Ib 
both,  however,  there  are  tnosi 
of  the  segmental  plan,  the  an- 
terior portions  of  the  transvene 
,,,^^,,       ,^^   processes  of  the  cervical  and  lum- 

Fio.  6q.— Segment  of  the  skeleton  at  the  f^  .._.^__i_^..  u^c^  ^>.^.*^..a.m 

levcrof  the  first  dorwa  vertebiu.    i.  Body  bar  vertebrsB  being  nMftniflitary 

or  centrum.    3.  Neural  spine.    3.  H«nud  ribs,    and    the    lineCB    frOfUMflff 

homologues  of  costal  cartilages. 
The  trunk  of  the  body  thus  formed  of  vertebral  segments  hss 
connected  with  it  the  limbs,  which  are  reckoned  as  appendages  for 
the  purposes  of  movement,  and  which  vary  in  different  animah 
according  as  their  locomotion  is  on  the  land,  in  the  water,  or  in  the 
air.  Varied  as  are  tlie  modifications,  there  is  a  sufficient  similarity 
between  the  limbs  of  terrestrial  animals,  the  wings  of  birds,  and  the 
fins  of  fishes  to  enable  us  to  see  that  they  are  all  constructed  on  the 
same  principle. 

GENEBAL  0HABA0TEB8  OF  BONES. 

Bones  are  divisible  into  four  classes: — Long,  flat,  rOQlld,  and 
irregular. 

The  long  bones  are  found  principally  in  the  limbs,  and  consist  of 
a  shaft  and  two  extremities.  The  shaft  is  cvlindrical  or  prismoid 
in  form,  dense  and  hard  in  texture,  and  hollowed  in  the  interior 
into  a  medullary  canal.  The  extremities  are  broad  and  expanded 
to  articulate  with  adjoining  bones ;  and  are  cancellous  in  internal 
structure.  Upon  the  exterior  of  the  bones  are  processes  and  rough 
surfaces  for  tne  attachment  of  muscles,  and  foramina  for  the  trans- 
mission of  vessels  and  nerves.    The  character  of  long  bones  is,  there- 
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fore,  their  genenl  type  of  gtructure  «nd  their  diviiibility  into  a 
oentnl  portion  and  extremities,  and  not  bo  mnch  their  length ;  for 
there  are  certain  long  hones,  as  the  second  phalanges  of  the  toeA, 
iduch  are  less  than  a  quarter  of  an  inch  in  length,  and  which,  in 
some  instances,  exceed  in  breadth  their  longitudinal  axin  Hie  Ions 
bones  are,  the  dayicle,  homenu,  radius  and  tdna,  femur,  tibia  ana 
fibula,  metacarpal  bones,  metatanal,  phalanfiies,  and  ribs. 

Plat  bones  are  composed  of  two  layers  of  dense  bone  with  inter- 
mediate loose  structure.  They  are  adapted  to  enclose  cavities ;  have 
pTQCcsBcs  upon  their  surface  for  the  attachment  of  muscles ;  and  are 
perforated  oy  foramina  for  the  passage  of  nutrient  vesscds  to  the 
earities  in  tneir  interior,  and  for  the  transmission  of  vessels  and 
nervee.  They  articulate  with  long  bones  by  means  of  smooth  sur- 
fMes  plated  with  cartilage,  and  with  each  other,  either  by  fibro- 
cartilaginous tissue,  as  at  the  symphysis  pulris ;  or  by  suture,  as  in 
the  hemes  of  the  skuU.  The  two  condensed  lajrers  of  the  bones  of 
the  skuU  are  named,  tables ;  and  the  intermediate  open  structure, 
diploe.  The  flat  bones  are,  the  occipital,  parietal,  frontal,  nasal, 
lachrymal,  vomer,  sternum,  scapulae,  and  innominate  bones. 

flOlOirt  or  xoand  bones  nave  an  exterior  shell  of  dense  bone  filled 
with  spongy  or  cancellous  substance ;  of  this  sort  are  the  bones  of 
the  carpus  and  tarsus,  and  the  sesamoid  bones,  including  the  patella. 

The  iZT^;nlar  bones  include  all  that  remain  after  the  long,  short, 
tad  flat  bones  have  been  excluded.  They  are  essentially  irregular 
in  their  form,  in  some  parts  flat,  in  others  short  and  thick  ;  and  are 
constructed  on  the  same  general  principle  as  other  bonen.  Tlie 
bones  of  this  class  are,  the  temporal,  sphenoid,  ethmoid,  superior 
maxillary,  inferior  maxillary,  palate,  inferior  turbinateil,  hyoi(i,  ver- 
tebne,  sacrum,  and  coccyx. 


HUMBEB  OF  BONES. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton, 
which  in  the  adult  man  is  composed  of  two  hundred  distinct  bones. 
They  may  be  thus  arranged  : — 


Cranium  . 

8 

Face. 

14 

Vertebral  column 

24 

Sacrum  and  coccyx 

2 

Sternum  ami  ribs 

2S 

Upper  extremities 

.      64 

Lower  extremities 

.      60 

Patellm     . 

2 

Oskynides 

I 

Skull. 
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In  arUlition  to  thiR  luimber,  there  are  six  ostncles  of  the  ear  and 
la  variable  number  of  eesamoid  bone& 

The  dceleton  is  divisible  into  :  i.  The  vertebral  column,  or  centnl 
axis.  2.  The  head  and  face,  or  superior  development  of  the  centnl 
axis.  3.  Tlie  hyoid  arch.  4.  The  shoulder  girdle  and  upper  ex- 
tremities.    5.  The  ])elvic  girdle  and  lower  extremities^ 


VESTEBBAL  OOLUliK. 

The  vertebral  column  is  the  centml  axis  which  supports  the 
head,  thorax,  and  upper  extremities.  It  consists  of  numerous  sepa- 
rate bones  called  vertebrfCy  which,  although  possessing  a  limited  degree 
of  motion  on  each  other,  yet  give  to  the  whole  column  consideiable 
flexibility. 

The  vertebne  admit  of  a  diWsion  into  true  and  faUe.  The  true 
vertebne  are  twenty-four  in  number,  and  are  classed,  according  to 
the  three  regions  of  the  trunk  which  they  occupy,  into  cervical,  ao^ 
sal,  and  lumbar.  The  false  vertebrae  consist  of  nine  pieces  united 
into  two  bones,  the  sacrum  and  coccyx.  The  arrangement  of  tbe 
vertebne  may  be  better  comprehended  by  means  of  the  accom- 
panying table : — 

True  vertebr*  )  ,Z  rk?^ii  False  vertebra?  (  5  Sacrum, 

<.  12  Dorsal,  j  ^  Coccv^ 

2^  (    5  Lumbar.  ^  i  4  ^^occjtl 

Chaxacters  of  a  Vertebra. — A  vertebra  consists  of  a  body  or 
centnmi,  two  laminte,  a  spinous  process,  two  transverse  processes^ 
and  four  articular  processes.  The  oody  is  the  solid  part  of  the  ver- 
tebra ;  and,  by  its  articulation  with  adjoining  vertebrse,  gives  strength 
and  support  to  the  trunk.  It  is  flattened  above  and  below,  convex 
in  front,  and  slightly  concave  behind.  Its  anterior  surface  is  con- 
stricted around  the  middle,  and  pierced  by  numerous  small  openings, 
which  give  passage  to  nutrient  vessels,  bn  its  posterior  surtace  is  a 
single  irregular  opening,  or  several,  for  the  exit  of  the  venue  basis 
vertebrae. 

The  lamina  commence  upon  the  sides  of  the  posterior  part  of  the 
body  of  the  vertebne  by  two  pedicles;  they  then  expand,  and,  arching 
backwards,  enclose  a  foramen^  which  serves  for  the  protection  of  the 
spinal  cord.  The  upper  and  lower  borders  of  the  laminae  are  rough 
for  the  attachment  of  the  ligamenta  subflava.  The  concavities  above 
and  below  the  pedicles  are  the  intervertebral  notches.  The  spinous 
process  stands  backwards  from  the  angle  of  union  of  the  laminsoL  It 
IS  the  succession  of  these  projecting  processes  along  the  middle  line 
of  the  back,  that  has  given  nse  to  tne  common  designation  of  the 
vertebral  column,  the  spine.  The  use  of  the  spinous  procesa  is  for 
the  attachment  of  muscles.  The  transverse  processes  project  one  at 
each  side  from  the  laminae  of  the  vertebra ;  they  also  are  intended 
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6i 


fur  the  attachment  of  muscles.  The  articular  proeenei^  four  in  num- 
ber, stand  upwards  and  downwards  from  the  laminae,  to  articulate 
witii  ^le  yertebra  above  and  below. 

Oenieil  VertebnB. — In  a  cervical  vertebra  the  body  is  smaller 
than  in  the  other  regions  ;  it  is  broad  from  side  to  side,  con- 
cave on  the  upper  suruce  and  convex  below,  so  that,  when  articu^ 
kted,  the  vertebrse  lock  the  one  into  the  other.  The  lateral  borders 
of  the  upper  suHiace  are  produced  into  prominent  ridces,  and  the 
anterior  eage  of  the  lower  surface  overlaps  that  of  the  vertebra; 
below.  T&  lamina  are  narrow  and  long,  and  the  included  spinal 
fmrnen  lain^  and  triangular.  The  miperiar  intervertebral  notches  are 
ili^tlj  deeper  than  the  inferior ;  the  inferior  being  the  broadest. 
The  spinous  process  is  short  and  bifid  at  the  extremity,  increasing 
in  length  from  the  fourth  to  the  seventh.  The  transverse  processes 
are  also  short  and  bifid,  and  deeply  grooved  along  the  upper 
sorfaoe  for  the  cervical  nerves.    Piercing  the  base  of  tne  transverse 


Tn.  70. — A  central  oenrical  Tertebn,  seen 
upon  tta  npper  WKafaee.  i.  The  body,  ocm- 
eRTe  In  tae  middle,  and  rtoing  on  each 
aide  into  •  aharp  ridge.  9.  The  lamina. 
3.  Tike  pedicle,  rendend  concave  by  the 
aaperior  intenrertebral  notch  4.  The  bifid 
•pmoaa  proceae.  5.  The  bifid  tranaverse 
Hffiwoaa  The  number  la  placed  in  the 
ooncaritr  between  the  anterior  and  poa- 
terior  tubercle.  6.  The  vertebral  foramen. 
J.  The  Buperlor  artictilar  proceaa,  looking 
oackwarda  and  upwards.  8.  The  inferior 
articular  prooeaa. 


process  is  the  vertebral  foramen,*  which  gives  passage  to  the 
vertebral  artery  and  vein,  and  vertebral  plexus  of^  nerves.  The 
artery  commonly  passes  only  through  the  vertebral  foramina  of 
the  six  upper  verteorse,  the  vein  more  frequently  passes  through  the 
foramina  of  all  seven.  The  transverse  processes  m  this  repon  are 
formed  bv  two  small  developments,  which  proceed,  the  one  ftom  the 
fide  of  the  body,  the  other  from  the  pedicle,  and  unite  neiir  tlieir 
extremities  to  enclose  the  circular  area  of  the  vertebral  foranien. 
The  anterior  of  these  processes  is  the  rudiment  of  a  cervical  rib  ;  the 
posterior,  the  homolo^e  of  the  transverse  processes  in  the  dorstil 
region.  The  extremities  of  these  developments  are  the  anterior  and 
posterior  tubercle  of  the  transverse  process.  The  articular  processes 
are  oblique ;  the  superior  looking  upwards,  backwards,  and  a  little 
inwards ;  the  inferior  downwards,  forwards,  and  a  little  outwards. 

There  are  three  peculiar  vertebrse  in  the  cervical  region : — The 
firrt,  or  atlas ;  the  second,  or  axis ;  and  the  seventh,  or  vertebra 
pranunens. 

*  flometimea  a  amall  additional  opening  exiata  by  the  aide  of  the  vertebral  foramen, 
ia  whieh  omm  it  la  traversed  by  a  second  vein. 
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ATLAa. 


The  Atlas  (named  from  supportinK  the  head)  is  a  simple  nngo! 
bone,  without  body,  and  composed  of  arches  and  processes.  The 
anierior  arch  is  the  shortest ;  it  has  a  tabeicle  on  its  anterior  sorfiMe, 
for  the  attachment  of  the  longus  colli  muscle ;  and  on  its jposterior 
aspect  is  a  smooth  surface,  for  articulation  with  the  odontoid  procen 

ofthe  axis. 

The  posUrior  arch  is  longer  and  more  slender  than  the  antenor, 
and  flattened  from  above  downwards ;  at  its  middle  is  a  mdimoitsiy 
spinous  process;  and  upon  its  upper  surfiace,  near  the  articnhur 
processes,  a  shallow  groove  at  each  side  (sometimes  converted 
into  a  foramen),  which  represents  a  superior  intervertebnd  notch, 
and  supports  the  vertebral  artery  (just  before  it  perforates  the  drai 
mater)  and  the  first  cervical  nerve.  The  intervertebnd  notches  are 
peculiar,  from  being  situated  behind  the  articular  processes,  insteid 
of  before  them  as  in  the  other  vertebwe.  The  trantverm  procemm 
are  not  bifid  ;  tliey  are  remarkably  large  and  long,  and  are  pierced 

Fio.  71.— The  upper  euifioe  of  tha 
uUae.  I.  The  anterior  tubardb 
prujecthig  from  the  anterior  erck. 
a.  "nie  amciiUur  soiface  of  tba 
odontoid  prooeet  on  the  poatailor 
surface  of  the  anterior  arch,  x 
The  novterior  arch,  with  its  itMU* 
mentary  spinoua  procesa.  4.  The 
interrerteoral  notch.  5.  Tb* 
tranarerse  proceaa.  6.  The  verte- 
bral foramen.  7.  Superiorartisa- 
Ur  surface.  8.  Tubercle  tor  the 
attachinent  of  the  transTcrae  U»- 

ment.    The  ttibcrcle  referred  to  is  Just  above  the  head  of  the  fl^piro;  the  ooartxttj 

below  it  is  the  margin  of  the  inferior  articulating  proceaa. 

by  the  foramina  for  the  vertebral  arteriea  The  articular  proceua 
are  situated  on  the  most  bulky  and  strongest  port  of  the  atlas. 
The  superior  are  oval  and  concave,  and  look  inwards,  so  as  to  form 
a  kind  of  cup  for  the  condyles  of  the  occipital  bone,  and  are  adapted 
to  the  nodding  movements  of  the  head ;  the  inferior  are  circular, 
and  nearly  horizontal,  to  permit  of  the  rotatory  movements.  Upoii 
the  inner  face  of  the  latmU  moM  which  supports  the  articular  pro- 
cesses, is  a  small  tubercle  at  each  side,  to  wnich  the  extremities  (A 
the  tmnsverse  ligament  are  attached,  a  ligament  which  divides  the 
ring  of  the  atlas  into  two  unequal  segments :  the  smaller  and  ante- 
rior, for  receiving  the  odontoia  process  of  the  axis ;  the  larger  and 
posterior,  to  give  passage  to  the  spinal  cord  and  its  membranes. 

The  Axis  (vertebra  dentata)  is  so  named  from  having  a  process, 
shaped  like  a  tooth^upon  which  the  head  turns  on  a  pivot.  The 
body  is  of  large  si2e^  and  supports  a  strong  process,  the  odontoid, 
which  rises  perpendicularly  irom  its  upper  surface.  The  odontoid 
proeesB  preseiUs  two  articulating  surfaces  ;  one  on  its  anterior  face,  to 
articulate  with  the  anterior  arch  of  the  atlas  ;  the  other  on  its  pos- 
terior face,  for  the  transverse  ligament :  the  latter  surface  constricts 
the  base  of  the  process,  which  has  given  rise  to  the  term  neck  applied 
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to  this  part.  The  tip  of  the  odontoid  process  is  often  marked  by  a 
ipine  or  ridge  which  gives  attachment  to  the  middle  ch^  ligament 
(ugunentam  suspenaoriom  dentis^  Upon  each  side  of  its  apex  is  a 
nmg^  depreesion,  for  the  attachment  of  the  alar  ligaments;  and 
rnnning  aown  from  its  base,  on  the  anterior  surface  of  the  body  of 
the  vertebra,  a  vertical  ridge,  with  a  depression  at  each  side  for  the 
attachment  of  the  h>ngus  colli  muscle.  The  lamina  are  large  and 
fctrong,  and  unite  posteriorly  to  form  a  long  and  bifid  spinous  process^ 
which  is  concave  ueneath.  The  transverse  processes  are  rudimentary, 
not  bifid,  and  project  only  so  far  as  to  enclose  the  vertebral  forameii, 
which  is  directed  obliquely  outwards  instead  of  perpendicularly  as 
in  the  other  vertebrae.  The  superior  ariieulating  processes  are  situated 
on  tiie  body  of  the  vertebra,  at  each  side  of  the  odontoid  process. 
They  are  circular  and  nearly  horizontal,  havinc  a  slight  incunation 
fiutwardSb  The  inferior  articulating  processes  look  downwards  and 
forwards,  as  do  the  same  processes  in  the  other  cervical  vertebra;. 

Pm.  7a.— a  btoral  Tlew  of  the  ftziiL  x.  Tb«  body ; 
the  number  is  pUoed  on  the  depreaaion  wbioi 
fives  ■ttadiment  to  the  kmgiM  oolll.  3.  The 
udootoid  prooees.  3.  Ihe  amooth  facet  ou  the 
Miterior  surfaoe  of  the  odontoid  proceaa  which 
aittmlatfna  with  the  anterior  arch  of  the  athM ; 
the  facet  for  the  ttmnareme  llgameat  ia  beneath 
No.  a,  where  the  ecmstriction  called  the  neck  of 
the  odontoid  prooeaa  ia  aeen ;  the  bulk  of  tho 
inifaaa  between  9,  3.  would  repreaent  it*  head. 
4.  Tbe  lamina.  5.  Tne  splnoua  procesa.  6.  The 
rraiuTerae  proceaa,  pierced  obliquely  by  the  ver- 
tehnd  foramen.  7.  The  Huperlor  articular  aur- 
faoe.    8.  The  inferior  articular  prooeiM. 

The  superior  intervertebral  notch  is  remarkably  8liallow,  and  lies 
behind  the  articular  process  as  in  the  atlas ;  Uie  inferior  notch  lieK  in 
fitmt  of  the  articular  process,  as  in  the  rest  of  the  vertebrai.  The 
li>wer  surface  of  the  body  is  convex,  and  is  received  into  the  coii- 
uivity  upcm  the  upper  surface  of  the  third  vertebra. 

Tlie  y  ertebra  prominent,  or  seventh  cervical,  approaches  in  char- 
Kter  the  upper  dorsal  vertebrte.  It  has  received  its  designation 
from  having  a  very  long  spinous  process,  which  is  single  and  termi- 
nated by  a  tubercle,  and  fonus  a  projection  on  the  back  part  of  the 
neck ;  to  the  extremity  of  this  process  the  ligamentum  nuchas  is 
Attached.  The  transverse  processes  are  but  slightly  grooved  along 
the  upper  surface,  have  eacfi  a  small  foramen  for  the  transmission  of 
the  vertebral  vein,  and  present  only  a  rudimentary  bifurcation  at 
their  extremi^.  Sometimes  the  anterior  tubercle  represents  a  small 
but  distinct  rio. 

Donal  Vortebns. — ^The  body  of  a  dorsal  vertebra  is  as  long  from 
before  backwanls  as  from  side  to  side,  particularly  in  the  middle  of 
the  dorsal  region ;  it  is  thicker  behina  than  before,  and  marked  on 
Mch  side  by  two  half-articulating  surfaces  for  the  heads  of  two  ribs. 
Its  upper  and  lower  surfaces  are  somewhat  heart-shaped,  and  are 
nearly  flat,  but  have  a  slij^tly  sunken  centre,  with  distinct  mur\^u& 
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of  deiiHe,  nmootli  bone  ;  in  the  recant  state  this  ia  occupied  by  a  plate 
of  oartilaKe.  The  pedtcUt  are  strong,  and  the  latnino)  brued  and  thick ; 
the  spinal  foramen  small  and  round,  and  the  inferior  vUermrt^mt 
notch  of  large  size  ;  the  superior  can  ecarcely  be  said  to  exist.  The 
tpinoiit  procett  is  long,  priBmoid,  directed  very  obliquely  downwanU, 
and  tenninated  by  a  tuWrcle.  TTie  tranmtne  pneaia  are  lai^  and 
strong  and  directed  obliquely  backwards.  Upon  the  anterior  and 
aupenor  aspect  of  their  summits  ia  a  amall  facet  for  the  articulatioii 


of  the  tubercle  of  a  rib.  The  ariicvlar  procetta  are  vertical,  the  8up«- 
rior  facing  backwards,  slightly  upwards  and  outwards ;  the  infenor 
forwaniR,  sliRhtly  downwards  and  inwards. 

e  pecoliar  Tartebra  in  the  dursal  reginn  are,  the  first,  ninth, 


tenth,  eleventh,  and  twelfth.     The  flnt  donu]  vertebra  spproaches 
Tery  clowly  in  character  the  last  cervical.     Tlie  body  is  brmd  from 
o  side,  and  concave  above.     The  superior  articular  processes  are 


The 

ninth  dnraal  vertebra  has  only  one  half<articular  surface  at  each  side. 
The  tenth  has  a  single  entire  articular  surface  at  each  side.  The 
eleventll  and  tW«UUl  have  each  a  single  entire  articular  surface  (t 
each  side ;  they  approach  in  character  the  lumbar  vertebne ;  their 
transverse  proceiwea  are  very  short,  and  have  no  articulation  with  the 
corresponding  ribs.  The  articular  facets  are  placed  ^rtly  on  the 
thick  and  strong  laminte,  and  partly  on  the  bodies.    The  transvene 

nicesses  of  the  twelfth  dorsal  vertebra  are  rudimentary,  and  iU 
erior  articular  processes  are  convei  and  look  outwarda. 
Lnmbu  Vertebna.— These  ore  the  largest  pieces  of  the  vertebral 
column.  The  body  is  broad  and  large,  ite  upper  and  lower  surfaces 
are  nearly  flat,  and  present  a  kidneT-shaptMl  outline.  The  jpoduJet 
very  strong ;  the  lamina  short,  tnick,  and  broad ;  the  xnferior 
inlervtrUbral  iiotchtt  very  lonie,  and  the  spinal  fiiramen  large  and 
ovaL  The  ipinout  pnxeta  is  thick  and  broad.  The  trarmiert«  proeoMi 
are  slender,  pointed,  and  directed  very  slightly  backwards.  The 
superior  orfteular  j>n>c*itei  ere  concave,  and  look  backwards  and  in- 
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wd* ;  the  inferior  convex,  looks  forwards  and  outwardsL  Prujeutiu}; 
Wikwuds  and  npwaids  from  the  superior  articular  pioceiw  in  a 
wanx  oval  tnberde  called  the  manuDiUary  process  (uetapophysisX 
ud  in  a  well-marked  vertebra  there  is  at  the  base  of  this  a  eiualler 


Mm.  1.  tb*  bodf.  1.  Tb*  miUoI 
).  Tha  tu-oaior  Intamttabnd  nstcl 
4.  Tba  bitm\or  IntemrtabrBl  1 


L  Tlw  Inlarior  utl- 


tnbeide  called  the  accessory  process  {anapophysig).  The  last  lumbiir 
vertebra  differ*  from  the  rest  in  having  the  Dody  venr  much  bevelled 
pcateriorljr,  ao  as  to  be  thick  in  front  and  thin  behind,  and  the 
tianavexee  processes  thick  and  Ur^ 

Oonsial  Oootldonitloiu.— Viewed  as  a  whole,  the  vertebral 
culnnui  represents  tvu  pyramids  applied  base  to  base,  the  superior 
b«iiit{  formed  by  atl  the  vertebnc  from  the  eecund  cervical  to  the  lattt 
loDibiar,  the  inferior  by  the  t<acrum  and  coccyx.  Examined  mule 
sltentively,  it  will  be  J*een  to  be  cimipoBeil  of  four  iiTf«ular  pyramids, 
■pplied  to  each  other  by  their  smaller  extremities  and  by  tneir  bases. 
The  imaller  extremity  of  the  uppermost  pyramid  is  formed  by  tbe 
aiia,  itt  second  cervical  vertebra ;  and  its  base,  by  the  first  dorsoL 
The  second  pvramid  is  inverted  ;  having  its  base  at  the  first  dorsal, 
and  the  smaller  end  at  the  fourth.  The  third  pyramid  commences 
at  the  fcimtb  dorsal,  and  Kradmilly  enlarges  to  the  fifth  lumbar.  The 
tmith  pyramid  is  formol  by  the  sacrum  and  coccyx. 

The  DodiM  of  the  vertebne  are  bmad  in  the  cervical  region  ; 
auTDwed  almost  to  an  angle  i:i  the  middle  of  the  dorsal,  and  again 
tanad  in  the  lumbar  region. 

The  ardlM  are  broad  and  indiricated  in  the  cervical  aud  iliimal 
legions,  tiie  inferior  border  uf  each  overlapping  the  superior  of  the 
nut ;  in  the  lumbar  re^jiou  an  interval  is  left  between  them.  A 
conaideTable  interval  exists  between  the  cranium  aud  atlan,  and 
■DOther  between  the  last  lumbar  vertebra  and  sacrum. 

The  Bplnons  proceWM  are  horizontal  in  the  cervical,  and  become 
penally  oblioue  in  tbe  upper  part  of  the  dorsal  leginn.  In  the 
middle  of  the  domal  region  they  are  nearly  vertical,  and  imbricateil, 
4iid  towards  its  lower  part  assume  the  direction  of  tlie  lumbar  spin«>, 
which  are  quite  horizontaL 

The  truureiw  proceUM,  develope<l  in  their  most  rudimentary 
form  in  the  axis,  gnulually  increaae  in  length  to  tbe  tirst  dorsal  ver- 
tebra. In  tbe  dtirsal  region  they  project  obliquely  backwards,  and 
diminish  suddenly  in  length  in  the  eleventh  and  twelfth  vertebrii-, 
whue  they  are  very  smalL    lu  the  lumbar  region  they  ouddeuly 
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increase  in  size,  the  last  lumbar  being  especially  large  and  strong. 
The  transverse  processes  consist  essentially  of  two'parts,  the  anterior  of 
which  in  the  dorsal  region  is  the  rib,  while  the  posterior  retains  the 
name  of  transverse  process.  In  the  cervical  region  these  two  ele- 
ments are  quite  apparent,  both  by  their  different  points  of  attach- 
ment to  the  vertebra,  and  by  the  vertebral  foramen  which  di\ides 
them  at  their  base. 

The  intenrertebral  foramina  formed  by  the  juxtaposition  of  the 
intervertebral  notches  are  smallest  in  the  cervical  region,  and  gra- 
dually increase  to  the  last  lumbar.  On  each  side  of  the  spinous  pnv 
cesses,  and  extending  the  whole  length  of  the  column,  is  the  verMmd 
groovej  which  is  shallow  and  broad  in  the  cervical,  and  deeper  anti 
narrower  in  the  dorsal  and  lumbar  regions.  It  lo<lges  the  principal 
muscles  of  the  back. 

CoxTes  of  the  Vertebral  Oolninn. — Viewed  from  the  side,  the 
vertebral  column  presents  several  curves,  the  principal  of  which  is 
situated  in  the  dorsal  region,  the  concavity  looking  forwards.  In  the 
cervical  and  lumbar  regions  the  column  is  convex  in  ftront ;  and  in 
the  pelvis  an  anterior  concave  curve  is  formed  by  the  sacrum  and 
coccyx.  The  dorsal  curve  is  due  to  the  bodies  of  the  vertebrse  in 
that  region  being  thicker  behind  than  in  front ;  the  cervical  curve 
depends  on  the  greater  thickness  of  the  intervertebral  substance  in 
front,  and  the  lumbar  curve  results  in  the  lower  part  from  the  thick- 
ness of  the  body  of  the  last  vertebra  anteriorly,  and  in  the  upper  part 
from  the  intenrertebral  substance  being  thicker  in  front  Brides  the 
antero-posterior  curves,  a  slight  lateral  curve  sometimes  exists  in  the 
dorsal  region,  having  its  convexity  towards  the  right  side.* 

Development. — The  vertebrse  are  developed  by  three  primary  and 
iive  secondary  centres  or  epiphyses.  The  primary  centres  are,  one 
for  each  lamina,  and  one  for  the  body ;  the  epiphyses,  one  for  the 
apex  of  the  spinous  process,  one  for  tnat  of  each  transverse  OTocesa, 
one  for  the  upper  and  one  for  the  under  surface  of  the  body.  Excep- 
tions to  this  mode  of  development  are  met  with  in  the  atlas,  axis, 
vertebra  prominens,  and  lumbar  vertebrae.  The  of/o*  has  three 
centres ;  one  for  each  lateral  mass,  and  one  ^sometimes  two^  for  the 
anterior  arch.  The  axis  has  six  ;  one  (sometimes  two)  for  tne  body, 
two  placed  side  by  side  in  the  base  of  the  o<lontoia  process,  and'a 
third  at  its  tip ;  lastly,  one  for  each  lamina.  The  verteora  prominenn 
has  two  additional  centres  for  the  anterior  or  costal  segments  of  the 
transverse  processes,  and  the  lumbar  vertebra,  two  for  the  mammillary 
processes. 

The  primary  centres  of  the  vertebrae  make  their  appearance  during 

*  The  (luestion  of  the  eziiitence  of  a  normal  lateral  cunre  has  been  much  discumed. 
Dr.  l^via  Fotilia,  as  the  result  of  a  series  of  observations  made  in  the  post-mortem 
room  of  the  Glaarow  Royal  Infirmary,  finds  that  out  of  no  cases  there  was  latcx^ 
deviation  in  58,  the  convexity  of  the  curve  being  towards  the  right  in  39  instances, 
•nd  towards  the  left  in  19 ;  the  curves  were  not  restricted  to  any  one  part  of  Uie 
dorsal  or  himbar  regions,  but  occurred  in  almost  every  part.  From  tills  he  infers 
that  there  is  no  customary  lateral  deviation,  but  that  such  curves  frequently  arise, 
pnfbahJy  ia  ooBscquenoe  01  habitual  faulty  posture  in  working  at  trades,  Ac. 
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the  seventh  or  eighth  week  of  embryonic  existence,  the  lominse  beins 
somewhat  in  advance  of  the  body.  From  the  laminffi  are  produced 
the  spinous,  transverse,  and  articular  processes,  and  the  sides  of  the 
body ;  they  unite,  to  complete  the  arch,  one  year  after  birth,  and 
With  the  body  during  the  mth.  year.  The  epiphyses  for  the  extremi- 
ties of  the  spinous  and  transverse  processes  make  their  appearance  at 
fifteen  or  sixteen,  and  become  umted  to  the  rest  of  the  Iwne  between 
twenty  and  twenty-five.  The  epiphyses  of  the  body  are  somewhat 
later  in  appearance,  and  are  consolidated  between  the  periods  of 
twenty-five  and  thirty  years  of  age. 

The  ossific  centres,  for  the  lateral  masses,  of  the  atUu,  appear  at  the 
same  time  as  those  of  the  other  vertebrae  ;  they  unite  posteriorly  at 
the  end  of  the  second  year.  The  one  or  two  centres  of  the  anterior 
arch  appear  during  the  first  year,  and  become  consolidated  with  the 
lateral  pieces  during  the  fifth  or  sixth  year.  The  ctxis  develops  its 
lateral  pieces  at  the  same  time  as  the  other  vertebree;  they  join 
posteriorly  soon  after  birth,  and  with  the  body  during  the  fourth  or 
fifth  year.  The  centres  for  the  body  and  odontoid  process  appear 
during  the  sixth  month,  and  are  consolidated  during  tne  third  year. 
The  body  of  the  axis  is  more  largely  developed  at  birth  than  that  of 
the  other  vertebrae.  The  costal  segments  of  the  vertebra  prominent 
appear  during  the  sixth  month,  and  become  united  to  the  body  at 
the  fifth  or  sixth  year ;  they  sometimes  remain  permanently  separate, 
and  constitute  cervical  ribs.  The  lumbar  vertebrae  have  separate 
centres  for  the  mammillary  processes,  but  the  transverse  process  of 
the  first  lumbar  is  sometimes  developed  altogether  from  a  separate 
centre,  and  may  remain  permanently  separate,  in  that  case  forming  a 
lumbar  rib. 

The  ossification  of  the  arches  of  the  vertebrae  commences  from 
above,  and  proceeds  gradually  downwards ;  hence  arrest  of  develop- 
ment gives  rise  to  spina  bifida,  generally  in  the  loins.  Ossification 
of  the  Dodies,  on  the  contrary,  commences  near  the  centre,  and  pro- 
ceeds towards  the  extremities  of  the  column  ;  hence  imperfection  of 
the  bodies  occurs  either  in  the  upper  or  lower  vertebrae. 

Attachment  of  Muscles. — To  the  cUlas  are  attached  nine  pairs 
of  muscles ;  the  longus  colli,  rectus  anticus  minor,  rectus  lateralis, 
rectus  posticus  minor,  obliquus  superior  and  inferior,  splenius  colli, 
levator  anguli  scapulae,  ana  first  intertransversales. 

To  the  ojcis  are  attached  eleven  pairs — viz.,  longus  colli,  inter- 
transversales, obliquus  inferior,  rectus  posticus  major,  interspinales, 
semi-spinalis  colli,  multifidus  spinae,  levator  anguli  scapulae,  splenius 
colli,  transversalis  cervicis,  and  scalenus  medius. 

To  the  remaining  vertebrce  collectively,  thirty-one  pairs  and  one 
single  muscle — viz.,  posteriorly^  trapezius,  latissimus  dorsi,  levator 
anguli  scapulae,  rhomboideus  minor  and  major,  serratus  posticus 
superior  and  inferior,  splenius,  sacro-lumbalis,  longissimus  dorsi, 
spinalis  dorsi,  cervicalis  ascendens,  transversalis  cervicis,  trachelo- 
mastoid,  complexus,  semispinalis  dorsi  and  colli,  multifidus  spinae, 
jnterapinales,  intertransversales,  levatores  costarum  :  anteriarlyy  rectus 


(uticiu  major,  longns  colli,  sculeniu  anticns,  mediiu,  and  posticus, 
psMi  ningniia,  paoos  paTTUs,  (jnadrotos  lumborum,  diaphiagm, 
oWqnns  intemiu  and  tmnsvenalu. 

The  SAUttUJC  is  a  triangular  bone,  situated  at  the  lower  extremity 
of  the  vertebrai  column,  and  foTiued  by  the  consolidation  of  live 
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{ilae  vertebne.  It  is  divisible  into  an  anterior  and  posterior  surfnce, 
two  lateral  and  a  euperior  border,  and  nn  inferior  extremity. 

The  anterior  turfiiet  'm  concave,  and  marked  br  four  transverxn 
lines,  which  indicate  ita  oriG;inal  constitution  of  five  sepamte 
pieces.  At  the  extremities  of  these  lines,  on  each  side,  are  the  four 
anterior  sacral  foramina,  which  diminish  in  size  from  above  down- 
wards, and  transmit  the  anterior  sacral  nerrea  The  projection  of 
the  superior  piece  is  the  sacro- vertebral  angle  or  frmnantory. 

The  poderwr  tur/aee  is  narrower  than  the  anterior,  and  convex. 
On  the  middle  line  is  a  rough  crest,  formed  by  the  rudiments  of  four 
spinous  proceswes,  tlie  fifth  reinuiniiig  undeveloped,  and  exposing  the 
lower  temiiitatiun  of  the  sacral  canal  Immediately  external  to  anil 
parallel  with  the  median  crest,  is  a  range  of  five  small  tubercles 
which  represent  the  articular  urocesses  of  the  true  vertebne ;  beyond 
these  is  a  shallow  groove  in  which  the  four  posterior  sacral  foramina 
cpen,  and  farther  outwards,  a  range  of  five  tubercles  corresponding 
with  the  transverse  processes  of  the  lumbar  vertebr-.<>.  The  lowest 
pair  of  articiilar  tubercles  bound  on  each  side  the  termination  of 
the  sacisl  canal,  and  send  each  a  process  downwards  to  articulate 
with  the  coccyx.  The  two  descending  processes  are  the  laeral  cor- 
mo.  The  posterior  sacral  foramina  are  smaller  than  the  anterior, 
tnd  transmit  the  posterior  sacral  nerves.  Of  the  posterior  transveme 
tubercles  the  firil  corresponds  with  the  angle  of  the  superior  border 
of  the  bone  ;  the  Kamd  is  small,  and  enters  into  the  formation  of 
the  HCTo-iliac  articulation  ;  the  third  is  large,  and  gives  attachment 
to  the  oblique  sacro-iliac  ligament ;  the  fonTtk  and  fifih  are  smaller, 
utd  serve  for  the  attachment  of  the  sacro-ischiatic  ligaments. 

Th«  laUral  bortUr  of  the  sacrum  presents  superiorly  a  broad  and 


eor-ahapcil  (auricular)  Burfoce  to  articulate  with  tlie  ilium ;  and 
it^eriorly  h  iharp  edge,  to  which  the  neater  ami  lesser  mcto- 
iBchiatic  liiJumentH  are  attached.  TUe  back  part  of  this  border  i» 
marked  by  rough  prominenceB  and  deep  depreasioiu  for  the  poeteriur 

xacro- iliac  ligaments. 

On  the  superior  border,  in  the  middle  line,  is  an  oval  articulai 


HUpportsthe  lumbo-Bacral  nerve  and  psuas  ma^niUB  muscle.  Iniinedi- 
atelv  behind  the  vertebral  articular  eurface  is  the  triangular  entrance 
of  the  sacral  canal ;  and,  on  each  side  of  this  opening,  an  articular 
process,  which  louks  backwards  and  inwards,  like  the  superior  arti- 
cular processes  of  the  lumbar  vertehrte.  In  front  of  each  articular 
process  is  an  intervertebral  notch. 

Tliu  in/trioT  extremity  iiS  the  bone  presents  a  small  oval  surface 
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which  articulates  with  the  coccyx  ;  and  on  each  side  a  notch,  which, 
with  a  corresponding  mitch  in  the  uroer  border  of  the  coccyi, 
forms  the  foramen  for  the  transmission  oi^the  fifth  sacral  nerve. 

The  xacnnn  presents  some  varietv  in  respect  of  curvature,  and  of 
the  number  of  pieces  which  enter  into  its  structure.  The  curve  ii 
<iften  very  sli};h^  and  situated  only  near  the  lower  part  of  the  bone; 
while  in  other  subjects  it  is  considerable,  and  occurs  at  the  middle 
of  the  sacrum.  It  is  sometimes  conipwed  of  six  pieces,  more  rarely 
<)f  four,  and,  occasionally,  the  first  and  sectmd  pieces  remain  perma- 
nently separate.  The  female  sacrum  is  wider  and  shorter  than  the 
male,  its  curvature  is  less,  and  i»  almost  conlineil  to  the  lower  part  of 
the  bone  ;  it  also  forms  a  greater  angle  with  the  rest  of  the  verte- 
bral column. 

Ddvelopment— By  Ihiriy-Jive  points  of  ossification ;  five  for  each 
of  the  first  three  pieces — viz.,  one  for  the  body,  one  for  each  lateral 
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pordon,  and  one  for  each  lamina;  and  three  for  each  of  the  last 
two — namely,  one  for  the  body  and  one  for  each  lateral  portion.  In 
the  progress  of  growth,  and  after  puberty,  fourteen  epiphysal  centres 
ire  added — namely,  two  for  the  surfaces  of  each  bociy,  one  for  each 
ioricnlar  surface,  and  one  for  the  thin  edge  of  each  lateral  border. 
Oasification  begins  in  the  bodies  of  the  sadnd  pieces  somewhat  later 
than  in  those  of  the  true  vertebne :  the  first  tnree  appearing  during 
the  eighth  and  ninth  week,  and  the  last  two  at  about  the  middle  of 
intra-uterine  existence.  Ossification  of  the  laminse  takes  place  during 
the  interval  between  the  sixth  and  ninth  month.  The  epiphyses  fur 
the  upper  and  under  surfeM^e  of  the  bodies  are  developed  during  the 
interval  between  the  fifteenth  and  eighteenth  year;  and  for  the 
inricular  and  marginal  piece,  after  twenty.  The  two  lower  vertebral 
pieces,  although  the  last  to  appear,  are  the  first  to  be  completed 
Hbetween  the  fourth  and  fifth  year),  and  unite  by  their  bodies. 
rhe  union  of  the  bodies  takes  place  from  below  upwards,  and 
finishes  between  the  twenty-fifth  and  thirtieth  year  with  the  first 
two  pieces. 

Articulation. — With  fowr  bones  ;  the  lost  lumbar  vertebiu,  ossa 
innominata,  and  coccyx. 

Attachment  of  Mufldes* — To  9ifotn  pairs ;  in  frondy  p}Tiformi8  ; 
9m  ike  tulty  coccygeus ;  and  behind,  gluteus  maximus,  latissimus 
loTsi,  erector  spina?,  and  multifidus  spinte. 

The  COOOyX  {ic6kkv^,  cuckoo,  reseinbling  a  cuckoo's  beak)  is  com- 
)08ed  of  four  small  pieces, 
vhich  form  the  caudal  ter- 
nination  of  the  vertebral 
»lunuL  The  superior  piece 
A  broad,  and  expands  later- 
Jly  into  two  transverse  pro- 
esses  ;  it  is  surmoimted 
>y  an  oval  articular  surface 
md  two  comua,  the  former 
o  articulate  with  the  apex 
>f  the  sacrum,  the  latter 
irith  the  sacral  comuo.  The  lateral  wings  sometimes  become  con- 
nected with  the  sacrum,  and  convert  the  notches  for  the  fifth  pair 
3f  sacral  nerves  into  foramina.  The  remaining  three  pieces  diminish 
in  taie  from  above  downwards.  The  borders  of  the  bone  are  narrow, 
md  give  attachment  to  the  coccygeus  muscle  ;  the  inferior  extremity 
is  rounded,  and  has  attached  to  it  the  fibres  of  the  external  sphincter 
inL 

I>eTelopment. — By  four  centres,  one  for  each  piece,  but,  occa- 
nonally,  one  of  the  upper  three  pieces  has  an  additional  centre. 
Onification  commences  in  the  first  piece  soon  after  birth  ;  in  the 
lecond,  between  five  and  ten  years  ;  in  the  third,  between  ten  and 
fifteen  ;  and  in  the  fourth,  between  fifteen  and  twenty.  The  pieces 
unite  at  an  earlier  period  than  the  bodies  of  the  sacnmi,  the  first  two 
pieces  first,  then  tbe  third  and  fourth,  and  lastly  the  second  and 


Fio.  78.-  Front  view  of 
the  coccyx,  i,  2,  3,  4. 
The  four  pieces  of  the 
bouo.  5,  5.  The  trann- 
verae  nroceMtea  of  the 
flrat  piece.  6.  Articu* 
lar  surface  for  tlie  ex- 
tremity of  tl  1 0  sacnim . 
7,  7.  The  comua  which 
artioilate  with  the  sac- 
ral coniua. 


Ti  OCCrPtTAL  BOKB. 

third.  Between  fort;  and  eixty  yearn,  the  coc«yi  becomes  eoiuoU- 
dated  with  the  Bucrum  ;  this  event  taking  phice  later  in  the  female 
than  in  the  male.  ' 

Articulations- — With  the  Bocram. 

Attachment  of  Hiucles-— To  t/iree  pairs,  and  one  single  muacle ; 
tm  each  fide  the  coccyaeua,  behind  the  gluteus  maximua,  in  front  the 
levator  ani,  at  Ae  tip  the  sphincter  ani. 


OF  THE  BEULI.. 


The  Bkult  is  iliviaihie  into  two  parts,  tl  .  .     .. 
the  former  l>eing  a^lapted,  by  its  form,  structure,  and  strength,  to 
cuntain  and  protect  the  brain  ;  the  latter,  the  chief  organs  of  ae 

The  Cranium  is  composed  of  eight  separate  bones — viz.,  the 


Occipital, 
Two  parietal. 
Frontal, 


Two  temporal. 

Sphenoid, 

Ethmoid. 


OCCIPITAL  BOKR 

This  bone  is  situated  at  the  posterior  part  and  biise  of  the  cranium. 
It  is  trapezoid  in  figure,  and  divisible  into  two  sutfaces,  four  borden, 
and  four  angles. 


— Eilcnul  lurfsceof  tb»«- 

a  bone.     1.  SiipBrior  aimt 

9.  ExtemoJ  (tcdpltai  pnt^ 

6.CoBdj&oltbtTigbtMt. 
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nnlDg  p^Tt  of  iiie  jiigi; 


Extgmal  Snr&ce. — Is  convex  from  above  downwards  and  fnim 
side  t()  side.  Crossing  the  middle  of  the  bone  transveraelr,  from 
one  lateral  angle  to  the  other,  is  a  pmniinent  ridge,  the  superior 
curved  line.  In  the  middle  of  the  ridge  is  a  projection  called 
the  eoiemal  occipital  prolvhemnee,  for  the  attachment  of  the 
iigavKnivm  mtchre;  and  desceniling  from  it  a  small  vertical  ridge, 
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the  occipiial  tpine  or  creiL  Above  and  below  the  superior  curved 
line  the  surface  is  rough,  for  the  attachment  of  muscles.  About 
three-quarters  of  an  inch  below  the  superior  curved  line  is 
another  transverse  ridge,  the  inferior  cuf^>ed  line^  and  beneath 
the  latter  the  foramen  magnvm.  On  each  side  of  the  foramen 
magnum,  nearer  its  anterior  than  its  posterior  segment,  and  en- 
croaching somewhat  upon  the  opening,  is  an  oblong  articular 
surface,  me  condyle^  for  articulation  with  the  atlas.  The  condyles 
approach  towards  each  other  anteriorly,  their  articular  surfaces  look- 
ing downwards  and  outwards.  Directly  behind  each  condyle  is  an 
irregular  fossa,  and,  sometimes,  a  small  opening,  ihepogttrior  condylar 
foramen,  for  the  tnmsmission  of  a  vein  to  the  lateral  sinus.  In  front 
of  the  condyle  is  the  anterior  condylar  foramen,  transmitting  the 
hypoglossal  nerve,  and  often  a  small  meningeal  artery  ;  on  the  outer 
side  of  each  condyle,  a  projecting  ridge,  uie  transverse  process,  ex- 
cavated in  front  by  a  notch  which  forms  part  of  the  jugular  foramen  ; 
and  directly  behind  the  ridge,  and  forming  its  posterior  boundary, 
a  prominent  process,  the  jug^dar  tubercle.  In  front  of  the  foramen 
magnum  is  a  thick  square  mass,  the  basilar  process,  and  in  its  centre 
a  small  tubercle,  the  pharyngeal  tubercle  or  spine,  tor  the  attachment 
of  the  tendinous  raph6  and  superior  constrictor  muscle  of  the 
pharynx. 

Internal  Snifiice.— The  internal  surface  is  concave  from  side  to 
side  and  from  above  downwards ;  it  is  divided  by  a  crucial  ridge  into 
four  fossffi,  the  two  superior  or  cerebral  fossse  lodging  the  posterior 
lobes  of  the  cerebrum,  the  two  inferior  or  cerebellar,  the  lateral 
lobes  of  the  cerebellum.  The  superior  arm  of  the  crucial  ridge  is 
grooved  for  the  superior  longituoinal  sinus,  and  gives  attachment 
to  the  falx  cerebri ;  the  inferior  arm  is  sharp  and  prominent  for  the 
attachment  of  the  falx  cerebelli,  and  slightly  grooved  for  the  two 
occipital  sinuses.  The  transverse  ridge  gives  attachment  to  the 
tentorium  cerebelli,  and  is  deeply  grooved  for  the  lateral  sinuses. 
At  the  point  of  meeting  of  the  four  arms  is  a  projection,  the  internal 
oeeitntai  protuberance.  The  convergence  of  the  K)ur  grooves  forms  a 
f^ligntly  depressed  fossa  (usually  situated  to  the  left  of  the  internal 
occipital  protuberance),  upon  which  rests  the  torcular  Herophili  In 
the  centre  of  the  basilar  portion  of  the  bone  is  the  foramen  magnum, 
oblong  in  form,  and  larger  behind  than  before,  transmitting  the 
spinal  cord  and  its  membranes,  the  spinal  accessory  nerves,  and 
vertebral  and  posterior  meningeal  arteries,  and  ha\ing  its  anterior 
confftricte<l  portion  occupied  by  the  tip  of  the  odontoid  process  of  the 
axis.  Upon  the  lateral  margins  of  the  foramen  magnum  are  two 
rough  eminences,  which  give  attachment  to  the  odontoid  ligaments, 
and  immediately  above  these,  the  openings  of  the  anterior  condylar 
foramina.  In  front  of  the  foramen  magnum  is  the  basilar  process, 
grooved  on  its  surface  for  supporting  tne  medulla  oblongata,  and 
along  each  lateral  border  for  tne  inferior  petrosal  sinus.  On  each 
side  of  the  foramen  magnum  is  a  groove,  for  the  termination  of  the 
lateral  sinus ;   a  smooth  surface,  which  forms  part  of  the  jugular 
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foHea ;  unil  u  pmjecting  procea,  which  divides  the  two,  and  is  eall«d 
the  jugular  emiatnce.  Into  the  jugolar  foeea  will  be  Men  opening 
the  posterior  condylar  foramen. 

The  tiLyenor  borderi  are  strondy  seiratad,  uid  anist  in  forminfi 
the  Unibdoidal  snture  ;  the  inferior  are  roDf^,  not  aemted,  and 
articiiUtv  with  the  mastoid  portion  of  the  temponl  bones.  The 
jugular  eminence  and  sitle  of  the  basilar  procen  articulate  with  the 
petroUB  portion  of  the  temporal  bone,  and  the  intervening  nwx, 
which  in  irreijiilarly  notched,  forma  the  posterior  boundary  at  tbe 
jugular  foramen,  or  foramen  laceruni  poateriut. 

The  iiiuita  of  the  occipital  bone  are,  the  miperior,  inferitH',  ami 


two  lateral.  The  luperior  angle  ia  received  into  the  interval  formed 
by  the  union  of  the  posterior  and  euperior  angles  of  the  parietal 
bones,  and  curreeponds  with  that  portion  of  the  fietal  head  which  JB 
called  the  poitenor  fontandU.  Ine  infrrior  ani^  is  the  ezttemitT 
of  the  basilar  process,  which  in  tbe  adult  is  united  with  tbe  sphenoid. 
The  lateral  anglet,  at  each  side,  project  into  the  interval  formed  by 
the  articulation  of  the  posterior  and  inferior  angle  of  the  parietal 
with  the  mastoid  portion  of  the  temporal  bone. 

Development-— By  tevm  centres  ;  fnur  for  the  four  pail«  of  tbe 
expanded  portion  divided  by  the  crucial  ridge,  one  for  each  condyle, 
and  one  lor  the  banilar  process.  Ossification  commences  in  tbe 
expaudcil  portion  of  the  bone  during  the  sixth  or  seventh  week ;  at 
birth  the  txme  conmsts  of  four  dintinct  pieces,  called  respectively 
mftra-oceipilal,  two  ex-oftipitali,  and  bari'OCcipttoJ ;  the  three  fint 
unite  during  the  third  or  fourth  year,  the  last  joins  them  about  the 
fourth  to  the  uixtli  year.    After  twenty  the  basilar  procesa  unites 
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with  the  body  uf  the  Bphenoid.  The  part  above  the  occipital  pro- 
luberancee  ie  developed  from  memliTuie,  the  rest  fintm  cart^age. 

ArtJcnUtloiiM.— With  fu  bones ;  two  parietal,  two  tempoial, 
r^phenoid,  and  atlaa. 

Attachnwnt  of  lIiucl|H.~To  Ixedw  pairs  ;  to  the  rough  twifoM 
iihore  tht  mperior  currtd  Unt,  the  ocdpito-frontalu ;  to  the  tuparior 
THrmf  lint,  the  trapeziiu  and  stemo-nuBtotd  ;  to  the  rou^  fpaet 
ttdicttn  tile  eurvtd  btUM,  mmpleiua,  and  epleniut  capitis  ;  to  the 
^fiaee  betuvtn  the  inferior  eurtid  line  and  Ae  foramen  magnum,  the 
nctuB  poeticnB  major  and  minor,  and  obliqiiua  mperior  1  to  the 
truntrerte  proau,  the  rectus  lateralis ;  and  to  the  banlar  ptvetm, 
the  rectus  amicus  major  and  minor,  aud  superior  constrictor  of  the 

PASIEXALBOm 

The  parietal  bone  (pario,  a  wall)  is  sitiuted  at  the  aide  and 
irrtex  of  the  skull ;  it  ia  qnadrilatciBl  in  form,  and  divinble  into  an 
I'Ntemul  and  intemal  surfdc«,  (our  bonlera,  tmd  four  angtea.    The 
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-ii|ierior  lionler  is  straight,  to  articulate  with  its  fellow  of  the  oppo- 
site side.  The  inferior  border  is  arched  and  thin,  to  articulate  with 
the  temporal  bone.  The  anterior  border  is  concave,  and  the  posterior 
Hiiuewhat  convex. 

Extem&l  Smface. — Crossing  the  bone  in  a  lonptudinal  direction 
from  the  anterior  to  the  poRerior  border,  is  an  arched  line,  the  Urn- 
l-oral  ridgt,  to  which  the  temporal  fascia  is  attached.  Beneath  this 
it)  well-marked  specimens,  and  separated  from  it  bj  a  rery  narrow 
interval,  is  a  second  line  limiting  the  attachment  of  the  temporal 
muscle.  In  the  middle  of  these  lines,  and  nearly  in  the  centre  of  the 
l>nne,  is  the  projection  called  the  pandai  eminence,  which  marks  the 
i-entre  of  usHification.  Above  the  temporal  ridf^'e  the  surface  in  roufili, 
iiiid  covered  by  the  i^nenrona  of  the  occipito-frantolis ;  below  the 
TiiifX  the  bone  is  smooth,  for  the  attachment  of  the  llediy  fibres  of 
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these  are  the  anterior  and  poiterior  ethmoidal  canals ;  they  open  in 
the  inner  wall  of  the  orbit, — the  anterior  tranamittinx  the  anterio 
ethmoiilnl  artery  and  vein  and  nawil  nerve,  the  poaterior  giving  pu 
ioge  t()  the  posterior  ethmoidal  vesaela.  At  the  anterior  terminatio: 
of  these  edges  are  the  irregular  openings  which  lead  into  the  front! 
ainiiBes ;  and  between  the  two  intenuJ  angular  proceMes  is  a  roogl 
excavation  which  receives  the  nasal  bonee,  and  n  projecting  pnxeii 
the  natai  jpiW  On  each  orbital  plate,  inimediatelj  beneath  tit 
external  angular  procees,  is  a  shallow  depreeeion  which  lodges  tb 
lachrynial  gUnd  ;  and  beneath  the  internal  angular  procem  a  smal 
pit,  sometimes  a  tubercle,  to  which  the  cartilaginous  pulley  o{  tit 
superior  oblique  muscle  of  the  eve  b  attached. 

Intaniftl  8nrfue. — Along  tne  middle  line  of  this  surface  ia  t 
grooved  ridge,  the  edges  of  the  ridge  giving  attachment  to  tbe  faL 
cerebri,  the  groove  Iwlging  the  superior  longitudinal  sinns.  At  tb 
commencement  of  the  ridge  is  an  opening,  sometimes  completed  b; 
the  ethmoid  bone,  the  foramen  cocuto.     This  opening  lodges  a  proccs 

Yio,  B4.— iDlcnuil  niifice  et  tL 
frontal  bona ;  tb*  boQ«  ti  rvlie 
to  aturtr  thfl  OTblto-iuAftl  portlcv 
I,  Oruovsd  rides  for  the  M( 


3.  Buperlor  or  conmiU  harder  n 
flio  Done ;  the  flffiufi  In  iltuirinl 
new  ttiat  patt  vblah  li  bcn^ 

t*blB'  4.  Ipfvrlor  border  ol  C^ 
bone.  ;.  OrUUl  pUle  of  tin 
loft  ddc.  6.  (.'stlulu-  burdiroi 
ib*  (rtbinDldal  flanin.     Tbe  ton 

the  elbmotdal  flmira.  7.  In 
terlor  u>d  pnatBHor  etbmoldi 
roranicn ;  tbe  uUrior  li  hh 
leeding  Into  It^  cuuL     ' 


tbe  eitcnulugiUu-  prociH  (11 

PeinTMlim  tor  the  pulley  of  Ui 

,  niptrior  obHqus  miucl*  of  ibi 

en :  InuMdUtclr  to  Uw  left  e 

lie  Dumbw  la  the  nipnorbitsl  DC*-*-  — '  '-■•--'■-^•"- ■-- ■ ■- 

I.  Opening  leedlnc  InU  Uie  fron 
sngulu-  proceH.  1 1.  Bitemel  ai 
on  the  other  aide  of  the  flpiTL 

of  the  dnra  mater,  and  occasionally  gives  passage  to  a  small  veiv 
which  coalnunicates  with  the  nasal  veins.  On  each  side  of  tk 
vertioal  ridge  are  some  slight  depressions  which  lodge  the  Pacchio- 
nian  bodies,  and  on  the  orbitsl  plates  anumberof  duftCal/oMie,  which 
correspond  with  the  convolutions  of  the  anterior  lobes  of  the 
cerebrum. 

The  taperior  border  is  thick  and  strongly  serrated,  bevelle«l  at  the 
expense  of  the  interaal  table  in  the  middle,  where  it  rests  on  tilt 
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,iiin.  tii'U  c)f  ttit:  two  parietal,  and  at  the  expeuse  of  the  external  labk 
on  each  side  where  U  receives  the  UtonJ  preMiue  of  thoae  bones. 
The  inferior  border  is  thin,  irr^olar,  and  iqiumDiu,  and  artictilates 
with  the  iphenoid  bone. 

DsTsIopmsnt— By  two  oentrea,  one  for  each  lateral  hal£  Owi- 
fieation  b^ns  in  tbe  orbital  arches,  Bomewhat  before  the  vertebrK. 
The  two  pieces  are  separate  at  birth,  and  unite  by  suture  during  the 
first  year,  the  entnre  aometinies  remaining  peiraanent  through  life, 
frontal  tuturt.  The  frontal  sinuses  make  their  appearance  durin^t 
the  first  year,  and  increase  in  size  ontil  old  age.  This  bone  ia 
entirely  developed  in  membrane. 

Artlcnlatlons. — With  twtlvt  bones  :  two  parietal,  sphenoid,  eth- 
moid, two  nasal,  two  superior  maiillary,  two  laduyniali,  and  two 

Attachment  of  Mnielea. — To  Arte  pain :  cormgator  supercilii, 
to  the  inner  end  of  the  mperciliary  ridge ;  tampoisJ,  to  the  temporal 
fuMa ;  and  orbicnlaris  palpebramm,  to  the  internal  angular  procese. 

TEKPO&AI.  BONE. 

The  temporal  bone  is  situated  at  the  side  and  base  of  the  akull, 
•nd  is  divisible  into  a  sqnamous,  mastoid,  and  petrous  portion. 

The  Squunons  porOon  {tqaama,  a  scale),  forming  the  anterior 
part  of  the  bone,  is  thin,  translucent,  and  contains  no  aiploe.  On  its 
adimat  nit/aee  it  is  smooth,   gives  attachment  to  the  fleshy  fibres 

Tio-  I5.— Ertonul  luriAca  of  the  ■r-'^*' — 

Umpcnl  bose  of  ths  lalt  mUs.  J"' 

1.  aqnuDoiuporttua.     1.  I 
portlini.   }.  Extmnltv  of  t 

mu  pornon.     4.   Tin  %^„ 

1.  Indlata*  tha  tubaKla  ol  tba 

utt«rlor  root  tanlDg  InviTds  to 
foriD  tho  •mtawntU  HtieDbrU. 
6-  SuporlDT  root  of  the  irgonu. 
• ' —  "■ -Blor  pert  of  tht 

1.  Hlddla  not  of 

Inatliig  ftbnptly 
■tthaglsnaldlUian.  g.  Mnatnlil 
fDrmfDen.  9-  Brtenul  uidltoiy 
EXkoatua,  ■unwiDdod  br  the  «idl. 
toiy  snmu.  id.  Tb*  dIgMtria 
(duk,  ritumted  ImnbedlBtelv  to 
the  tniHr  ride  of  (1)  the  nw 
toidii'in  iim.  11.  Stflatd  rrntt— , 
13.  VA^likal  proceeft  rj.  nenin 
of  GImbt:  toe  lendlpg  Tliie  from 

Ihli  aiunbn'  exomf  ttia  nagta  pcmtmint  portloii  o(  the  glenoid  toeu.  14-  The 
opming  end  pert  of  the  groove  for  the  EueWhlui  tube- 

of  the  temporal  muscle,  and  has  projectinj;  from  it  an  arched  and 
lengthened  pmceas,  the  aggoma  (from  fiy^,  a  yoke,  because  it  joins 
the  temponl  and  malar  bonea  together).  Near  the  commencement  of 
the  zyeoma,  upon  its  lower  border,  is  a  projection  called  the  ttiiirdt, 
to  which  is  attached  the  external  lateral  ligament  of  the  lower  jaw, 
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and  continued  horizontally  inwards  from  the  tubercle,  a  rounded 
eminence,  the  eminerUia  articularU,  The  process  of  bone  which  u 
continued  from  the  tubercle  of  the  zygoma  into  the  eminentia  aiti- 
cularis  is  the  inferior  root  of  the  zygoma.  The  guperior  root  is  con- 
tinued upwards  from  the  upper  border  of  the  zygoma,  and  forms  the 
posterior  part  of  the  temporal  ridge,  serving  by  its  projection  to 
mark  the  division  of  the  squamous  from  the  mastoid  portion  of  the 
bone  ;  and  the  middle  root  is  continued  directly  backwards,  and  ter- 
minates abruptly  at  a  narrow  fissure,  the  fissure  of  Qlaser.  The 
upper  bonier  of  the  zygoma  is  thin  and  sharp,  and  has  attached 
to  it  the  fibres  of  the  temporal  fascia ;  the  lower  border  is  thick,  and 
gives  ori^n  to  some  fibres  of  the  masseter  muscle.  The  intenud 
mrface  of  the  squamous  portion  is  marked  by  several  shallow  foass, 
which  correspond  with  tne  convolutions  of  the  cerebrum,  and  by  a 
furrow  for  tne  posterior  branch  of  the  middle  meningeal  artoy. 
The  guperior  or  sqitanwus  border  is  very  thin,  and  bev^^  at  the 
expense  of  the  inner  surface,  so  as  to  overlap  the  lower  and  arched 
border  of  the  parietal  bone.  The  inferior  border  is  thick,  and  dentated 
to  articulate  with  the  spinous  process  of  the  sphenoid  bone. 

The  Mastoid  portion  (funrrds  elSof,  nipple-like)  forms  the  posterior 
part  of  the  bone ;  it  is  thick  and  hollowed  between  its  tables  into 
numerous  cavities.  On  its  external  surface  it  is  rough  for  the 
attachment  of  muscles,  and  contrasts  strongly  with  the  smooth  and 
polished  surface  of  the  squamous  portion  :  every  part  of  the  sur&ce 
IS  pierced  by  small  foramina,  whicn  give  passage  to  minute  arteries 
and  veins ;  one  of  these  openings,  obfique  in  direction,  of  lar^  size, 
and  situated  near  the  posterior  border  of  the  bone,  the  mastoid  fofo- 
men,  transmits  a  vein  to  the  lateral  sinus,  and  a  small  artery  to  the 
dura  mater.  Not  unfreuuently  this  foramen  is  situated  in  the  occi- 
pital bone,  or  is  absent  altogether.  The  inferior  part  of  the  mastoid 
portion  is  round  and  expanded,  the  mastoid  jarocesSy  and  excavated  in 
its  interior  into  numerous  cells,  connected  with  the  organ  of  hearing. 
In  front  of  the  mastoid  process,  and  between  the  superior  and  middk 
root  of  the  zygoma,  is  the  large  oval  opening  of  the  external  avditonf 
meatus,  surrounded  by  a  rough  lip,  the  auditory  process.  Directly  to 
the  inner  side  of,  and  partly  concealed  b^,  the  mastoid  procees,  is  a 
deep  groove,  the  digastric  fossa,,  for  the  digastric  muscle,  and  a  little 
more  internally  the  occipital  groove,  which  lodges  the  occipital 
artery,  a  brancn  of  the  external  carotid.  On  its  internal  surface  the 
mastoid  portion  presents  a  broad  and  shallow  groove  (fossa  sigmoidea) 
for  the  lateral  sinus,  and  terminating  in  this  groove  the  inteinai 
opening  of  the  mastoid  foramen.  The  superior  border  of  the  mastoid 
portion  is  dentated,  and  articulates  with  the  posterior  inferior  angle 
of  the  parietal  bone  ;  its  posterior  border  is  thick,  and  less  serrated, 
and  articulates  with  the  inferior  border  of  the  occipital  bone. 

The  external  auditory  meatus  is  a  slightly  curved  canal,  some- 
what more  than  half  an  inch  in  length,  longer  tdong  its  lower  than 
its  upper  wall,  and  directed  obliauely  inwards  and  forwards.  The 
canal  is  narrower  at  the  middle  tiian  at  the  extremities,  is  broadest 
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in  its  boriionbd  diameter,  and  termiiiatea  at  tbe  nnter  wall  of  the 
^rmpanom  by  an  abrupt  oval  bolder.  Within  the  marpn  of  this 
border  is  a  grooTe  for  the  ituertion  of  the  membrani  tympani, 

^^  Tm).  SOl — Beotkni  of  Uw  tampon]  bong,  right  aids 

(       %^'^f  ^    \        >lwwlii(  Iba  GDi-nd  dincElon  of  the  Bitsnul  uidl- 

P^^J^EBP^^'  luwrUd.    Tha  obHquit;  ol  ^  Ilns^rom ?to  i 

r^^^flBPr^^H,  IndlatM  tlie  obUqua  tsrmliiitlon  of  tbe  lUHtui, 

,J°^^  ^^A  Sii  yttiA  tompuL    i  4.  (^Tltr  at  tba  tyminimni, 

^t-tm       "j^  S-OpmWo't'leKurtKhiaiituba.   «.1>artoftba 

aqiandoetua PiOlopU.    ;,  FartoItliaantM  cuul. 

The  Petrom  p<atloo  of  the  temporal  bone  ia  named  from  its 
^treme  hordnetia  and  density  {^trpot,  a  rock).  It  is  a  three-sided 
pyramid,  projecting  horizontdly  forwards  into  the  base  of  lie  skull, 
the  base  being  applied  against  the  internal  surface  of  the  muamouB 
and  mastoid  portions,  and  the  apex  being  received  into  the  tnangular 
interval  between  the  spinous  process  of  the  sphenoid  and  the  basilar 
process  of  the  occipital  bone.  For  convenience  of  description  it  is 
aivinble  into  three  surfaces,  anterior,  posterior,  and  basilar ;  and 
three  bordera,  superior,  anterior,  and  posterior. 

The  alienor  iwrfae^  forming  tbe  posterior  boundair  of  the  middle 
foan  of  the  interior  of  the  base  of  the  skull,  presents  tor  examination 
ftom  b«Be  to  apex,  firetlv,  a  elight  depression,  which  corresponds  to  the 
position  of  the  roof  of  tlie  tympanic  cavity  -,  next,  an  eminence  caused 
Dy  the  projection  of  the  perpendicular  semicircular  canal ;  thipdly, 
a  groove  lading  to  an  irregnhiT  oblique  opening,  tbe  kiatiu  FaUomi, 
for  the  transmission  of  the  petrosal  branch  of  tbe  Vidian  nerve;  another 
and  smaller  oblique  foramen,  immediately  beneath  the  preceding,  for 
the  passage  of  the  lesser  petrosal  nerve  ;  and  lastly,  a  lai^  foramen 
near  the  apex  of  the  bone,  the  termination  of  the  carotid  canal. 

The  wtderior  tarjarx  forme  tbe  front  boundary  of  the  posterior  fossa 
of  the  base  of  the  akull ;  near  its  middle  is  the  oblique  entrance  of 
the  meo/iu  avAitoriu*  tntemiu,  which  gives  passage  to  the  seventh 
Mir  of  nerves  and  the  auditory  artery.  Above  the  meatus  auditoriiis 
inlemns  is  a  small  oblique  fissure,  and  a  minute  foramen  ;  the  former 
lodges  a  process  of  the  dura  mater,  and  the  foramen  gives  passage  to 
s  imaU  vein.  Further  outwards,  towards  t)ie  mastoid  portion  of  the 
bone,  is  a  small  slit,  almost  hidden  by  a  thin  plate  of  bone  ;  this  is  the 
a9)uafu«tiu  ixAibvli,  and  transmits  a  small  artery  and  vein  of  the 
vestibule  and  a  process  of  dura  mater.  Below  the  meatus,  and  partly 
eoncealed  by  the  margin  of  the  posterior  border  of  the  bone,  is  a 
triangular  opening,  the  termination  of  the  mmaiMidM*  cochUa, 
through  which  passes  a  vein  from  the  cochlea  to  the  internal  jugular 
rein,  and  a  process  of  dura  mater. 

The  batiiar  mrfaa  of  the  petrous  portion  is  rough,  irregular,  and 
enters  into  the  formation  of  the  under  surface  of  the  base  of  the  dtull. 
Projecting  downwards,  near  ita  middle,  is  a  long  sharp  spine,  the 
Mykiid  proeeu,  occasionaUy  connected  with  the  bone  only  by  cartilage, 
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anil  lost  during  maceTation,  particularlj  in  the  toddj;  subject  At 
the  base  of  this  process  it  a  Toagli  sheaih-like  ridge,  into  which  the 
etyloiil  proceis  ajipeara  implanted,  the  vaginal  proeat  or  tympanic 
lamina  ;  it  is  continuouB  eitemallT  with  the  auditory  process.  In 
front  of  the  v^nal  jirocess  is  a  broad  triangular  depression,  the 

SEmoid  /mm,  bounde^l  in  front  by  the  eminentia  articiUariB,  behirnl 
J  the  vaginal  process,  and  externally  by  the  rou)^  lip  of  the  audi- 
tory process. 

The  jfefwtd  foi»a  (rtK^rn.  a  socket)  is  divided  tranvewely  by  tbp 
fiMstm  of  Glaser,  which  receives  the  extremity  of  the  processus  (^ilis 
of  the  malleus,  and  transmits  the  Uzator  tympani  moscle,  and  ante- 

Fio.  S?. — Left  tmopozsl   bviw,  who 
'  fromwlthlTL   1.  BquUDDiuportJin. 

3.  HuBlold  portion.  Tb«  nffun  It 
plBoed  iDunedlmtBly  tlnrfl  the  Inns 
opeDln;  qI  tha  maAtold  formmfliL 
1.   Pfltmu  poTtlan-     4.  Gtoot*  fw 

"■ -■— '—  •- — --1  of  tlH  mlddk 

i.  Bevelladidp 


6.  Zygoma,  y,  DlAAAtrlc  fcHAK,  Im 


I.  Omnlnj 


nthBr  line  leadi  dovrnvrardi  to  Che  «hArp  edge  which 
iov  of  the  nquseductue  cobhlcK,  wbUe  tb^dpherltHiriniiltiiatedoD  the  boa; 
whtflii  OTarUee  the  opening  uf  the  H(|uiBductiu  veatlbuh      14.  Stylol ' 
Stylo-mMloW  (i -'  " — -■" -    '■■-■ 


Ifl  the  RTOOTO  foi 


...    .  -.  Cuotid  forunan.     17.  Ju^lnr  process,    '^a  deep  ei- 

thiK  jiroceu  forma  |iart  of  the  jiwuUr  fous.  that  to  the  rtiM 

eighth  iKlr  of  narrea.     iS.  Notch  for  the  fifth  narrB  onlbi 

the  petroiu  bone,  near  Ita  apex.     19.  Extremity  of  the  petmw 

nme  ,  tnjjt  port  glTeo  origin  to  tho  lentor  paUitl  and  tensor  tympani  miisde. 

rior  tympanic  artery.  At  the  inner  extremi^  of  the  fissure  a  minute 
canal  terminates,  caiud  of  Hw/uitr;  it  transmits  the  choida  tympani 
nerve.  The  surface  of  the  fossa  in  front  of  the  fisaure  is  smooth,  to 
articulate  with  the  condyle  of  the  lower  jaw ;  and  that  behind  the 
fissure  rough,  fur  the  reception  of  part  of  tne  parotid  gland.  At  the 
extremity  of  the  inner  ancle  of  the  glenoid  fossa  is  the  foramen  of  the 
EMslachian  tube;  above  this,  and  separated  from  it  by  a  thin  lamella 
of  bone,  called  proceiiut  toehUarifomtit,  is  a  small  canal  for  the  trans- 
mission of  the  tensor  tympani  muscle. 

Directly  behind,  and  at  the  root  of  the  styloid  process,  is  the  at^ 
'masl'iid  foramen,  the  opening  of  exit  of  the  facial  nerve,  and  entrance 
of  the  stylo-mastoid  artery ;  and  a  little  in  front  of  this,  between  the 
mastoid  and  vaginal  {trocesses,  is  a  small  slit,  the  auricvlar  fumn, 
for  the  exit  of  the  auricular  branch  of  tlie  pneumo^^aatric  (Arnold's 
jierreX    Neuer  the  apex  of  the  bone  is  a  large  oval  op^iing  the 
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iroiid  foramen^  the  oommenoement  of  the  carotid  canal,  which  lodges 
tie  internal  carotid  artery  and  carotid  plexus.  Between  the  stylo- 
lastoid  and  carotid  foramen,  in  the  posterior  border,  is  an  irregular 
xcaTation  forming  part  of  the  jagular  fossa  for  the  commencement 
f  the  internal  jngular  vein ;  on  the  inner  wall  of  which  will  be 
:>und  a  minute  foramen,  for  the  entrance  of  Arnold's  nerve.  The 
hare  of  the  jugular  fossa  formed  by  the  petrous  portion  of  the  tem* 
oral  bone  is  different  in  different  liones ;  but  in  ail  the  fossa  presents 

veitical  ridge  on  its  inner  side,  which  cuts  off  a  fimall  portion  from 
he  rest  The  upper  part  of  this  ridge  forms  a  spinous  projection, 
he  jugular  process;  the  groove  to  the  inner  side  of  the  ridge  lodges 
he  eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  me 
eptum  of  division  between  the  jugular  fossa  and  carotid  foramen. 
Jpon  the  latter  {>ortion  of  the  ridge,  near  the  posterior  mar]^  of  the 
arotid  foramen,  is  a  small  opening  leading  into  a  canal  which  trans- 
nits  the  tympanic  branch  (Jacobson's  nerve)  of  the  glosso-pharyngeal 
lerve. 

The  superior  border  of  the  petrous  portion  is  sharp,  and  gives 
.ttachment  to  the  tentorium  cerebellL  it  is  grooved  for  the  superior 
>etrt)6al  sinus,  and  near  its  extremity  is  marsed  by  a  smooth  notch, 
ipon  which  reclines  the  Qasserian  ganglion  of  the  fifth  nerve.  The 
.nierior  border  is  grooved  for  the  Eustachian  tube,  and  forms  the 
toeterior  boundary  of  the  foramen  lacerum  basis  cianii ;  by  its  sharp 
xtremity  it  gives  attachment  to  the  tensor  tympani,  and  levator 
lalati  muscle.  The  posterior  border  is  grooved  for  the  inferior  petrosal 
inus,  and  excavated  for  the  jugular  fossa :  it  forms  the  anterior 
)oundary  of  the  foramen  lacerum  posterius  (jugular  foramen). 

Development. — By  four  centres :  one  for  the  squamous  portion, 
me  for  the  petrous  and  mastoid  portions,  one  for  the  auditory  pro- 
leas,  which  in  the  foetus  is  a  mere  bony  ring  incom- 
plete superiorly,  and  serving  for  the  attachment  of  the 
(lembrana  tympani,  annuius  memhranoi  tympani y  and 
ne  for  the  styloid  process.     Ossification  occurs  in 
bese  pieces  in  the  following  order :  in  the  squamous 
ortion  immediately  after  tne  vertebrae,  then  in  the 
►Tnpanic,  next  in  the  petrous  and  mastoid,  and  last  ^^idu8"mem 
1  tne  styloid.    The  tympanic  ring  is  united  by  its    bnuuB  tympani 
xtremities  to  the  scjuamous  portion  during  the  last    ^     ^[^^^^ 
lonth  of  intra-utenne  life ;  the  squamous,  petrous,     tal  skull,  right 
nd  mastoid  portions  are  consolidated  during  the  first    ride. 
ear ;  and  the  styloid  some  years  after  birth.     It  not 
nfrequently  happens  that  the  latter  remains  permanently  separate, 
r  is  prolonged  by  a  series  of  pieces  to  the  os  hjoides,  and  so  com- 
letes  the  hyoid  arch.    The  surjsequent  changes  m  the  bone  are,  the 
acrease  of  size  of  the  glenoid  fossa,  the  growth  of  the  external 
uditory  meatus,  the  levelling  of  the  surfaces  of  the  petrous  portion, 
nd  the  development  of  mastoid  cells.    Traces  of  the  union  of  the 
letrous  with  the  squamous  portion  of  the  bone  are  usually  percep- 
ible  in  the  adult 
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and  continue<l  liDrizonUilly  inwards  from  the  tubercle,  a  roundtMl 
eminence,  the  eminerUia  articiUaris,  The  process  of  bone  which  is 
continued  from  the  tubercle  of  the  zygoma  into  the  eminentia  arti- 
cularis  is  the  inferior  root  of  the  zygoma.  The  superior  root  is  con- 
tinued upwards  from  the  upper  border  of  the  zygoma,  and  forms  the 
posterior  part  of  the  temporal  ridge,  serving  by  its  projection  to 
mark  the  division  of  the  squamous  from  the  mastoid  portion  of  the 
bone  ;  and  the  middle  root  is  continued  directly  backwards,  and  ter- 
minates abruptly  at  a  narrow  fissure,  the  fissure  of  Glaser.  The 
upper  border  of  the  zygoma  is  thin  and  sharp,  and  has  attached 
to  it  the  fibres  of  the  temporal  fascia ;  the  lower  border  is  thick,  and 
gives  origin  to  some  fibres  of  the  masseter  muscle.  The  internal 
surface  of  the  squamous  pc^rtion  is  marked  by  several  shallow  fossae, 
which  correspond  with  tne  convolutions  of  the  cerebrum,  and  by  a 
furrow  for  tne  posterior  branch  of  the  middle  meningeal  artery. 
The  superior  or  squamous  border  is  very  thin,  and  bevelled  at  tiie 
expense  of  the  inner  surface,  so  as  to  overlap  the  lower  and  arched 
border  of  the  parietal  bone.  The  inferior  border  is  thick,  and  dentated 
to  articulate  with  the  spinous  process  of  the  sphenoid  bone. 

The  Mastoid  portion  {fUKTrbs  etSof,  nipple-like)  forms  the  posterior 
part  of  the  bone ;  it  is  thick  and  hollowed  between  its  tables  into 
numerous  cavities.  On  its  external  surface  it  is  rough  for  the 
attachment  of  muscles,  and  contrasts  strongly  with  the  smooth  and 
polished  surface  of  the  squamous  portion  :  every  part  of  the  surface 
IS  pierced  by  small  foramina,  whicn  give  passage  to  minute  arteries 
ana  veins  ;  one  of  these  openings,  oblique  in  direction,  of  larpe  size, 
and  situated  near  the  posterior  border  of  the  bone,  the  mastoid  fora- 
Toen,  transmits  a  vein  to  the  lateral  sinus,  and  a  small  arterv  to  the 
dura  mater.  Not  unfrenuentlv  this  foramen  is  situated  in  the  occi- 
pital bone,  or  is  absent  altogetner.  The  inferior  part  of  the  mastoid 
portion  is  round  and  expanded,  the  mastoid  process^  and  excavated  in 
its  interior  into  numerous  cells,  connected  with  the  organ  of  hearing. 
In  front  of  the  mastoid  process,  and  between  the  superior  and  middle 
root  of  the  zygoma,  is  the  large  oval  opening  of  the  external  auditorji 
meatus  surrounded  by  a  rough  lip,  the  auditory  process.  Directly  to 
the  inner  side  of,  and  partly  concealed  bjr,  the  mastoid  process,  is  a 
deep  groove,  the  digastric  fossa^  for  the  digastric  muscle,  and  a  little 
more  internally  the  occipital  groove^  which  lodges  the  occipital 
artery,  a  brancn  of  the  external  carotid.  On  its  internal  stirfdce  the 
mastoid  portion  presents  a  broad  and  shallow  ^px)ove  (fossa  sigmmdea) 
for  the  lateral  sinus,  and  terminating  in  this  groove  the  internal 
opening  of  the  mastoid  foramen.  The  superior  border  of  the  mastoid 
portion  is  dentated,  and  articulates  with  the  posterior  inferior  angle 
of  the  parietal  bone  ;  its  posterior  border  is  tnick,  and  less  serrated, 
and  articulates  with  the  inferior  border  of  the  occipital  bone. 

The  external  auditory  meatus  is  a  slightly  curved  canal,  some- 
what more  than  half  an  inch  in  lengtli,  longer  along  its  lower  than 
its  upper  wall,  and  directe<l  obliquely  inwards  and  forwards.  The 
canal  is  narrower  at  the  middle  tiian  at  the  extremities,  is  broadest 
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hi  its  horizonUl  diameter,  and  tenninatee  at  the  outer  wall  of  the 
Ivmpannm  by  an  abrupt  oval  border.  Within  the  margin  of  this 
Wder  tB  a  grooTe  for  the  insertion  of  the  membrani  tympanL 


bnnl  ^riaFanL    4.  4-  CHity  o(  the  tympaiiD 

J.  Oprolng  o[  the  ButtacUui  tuba.   S.Piirtofl,™ 
aqiimlaetiu  Falloi*!.    7.  Firt  uf  thti  ouvUd  omal. 

The  Petroos  portion  of  the  temporal  bone  is  named  from  its 
extreme  hardness  and  density  (rirpot,  a  rock).  It  is  a  three-sided 
pyramid,  projectins  horizontally  forwards  into  the  ba«e  of  the  skull, 
the  base  being  applied  against  the  internal  surface  of  the  squamous 
and  ma«toid  portions,  and  the  apex  being  received  into  the  triangular 
interval  between  the  spinous  process  of  the  sphenoid  and  the  basilar 
Lai  b  "  


pmceae  of  the  occipital  bone.     For  convenience  of  descriptii .,  ._ 

divisible  into  three  surfaces,  anterior,  posterior,  and  basilar ;  and 
three  borders,  superior,  anterior,  and  posterior. 

The  anterior  lUTfaee,  forming  the  posterior  boundan'  of  the  middle 
fona  of  the  interior  of  the  base  of  the  skull,  presents  lor  exsmination 
from  base  to  apex,  firstlv,  a  slight  depre88i<in,  which  corresponds  to  the 
podtion  of  the  roof  of  tW  tympanic  cavity  ;  next,  an  eminenet  caused 
ty  the  projection  of  the  perpendicular  semicircular  canal ;  thinlly, 
a  groove  lading  to  an  irr^iuar  obli<jue  opening,  the  hialiu  fallomi, 
for  the  transmission  of  the  petrosal  branch  of  the  Vidian  nen'e ;  another 
and  amaller  oblique  foramen,  immediately  beneath  the  preceding,  for 
the  passage  of  the  lesser  petrosal  nerve  ;  and  lastly,  a  large  foramen 
near  the  apex  of  the  bone,  the  termination  of  the  carotid  canni. 

The  votierior  mtfaee  forms  the  front  Iioundary  uf  tlie  posterior  fossa 
of  the  base  of  the  skull ;  near  its  middle  is  the  oblique  entrance  of 
the  titeata*  auditorhu  inUmut,  which  gives  passage  to  the  seventh 
pair  of  nerves  and  the  auditory  artery.  Above  the  meatus  auditorius 
lutemns  is  a  small  oblique  fissure,  and  a  minute  foramen  ;  the  fonner 
lodges  a  process  of  the  dura  mater,  and  the  foramen  gives  passuge  to 
a  small  vein.  Further  outwards,  towards  the  mastoid  portion  of  the 
bone,  is  a  small  slit,  almost  hidden  by  a  thin  plate  of  bone  ;  this  is  the 
aqMadaetut  oatibali,  and  transmits  a  small  artery  and  vein  uf  the 
vestibule  and  a  process  of  dura  mater.  Below  the  meatus,  and  partly 
concealed  by  the  maruin  of  the  pcrterior  border  of  the  bone,  is  a 
triangular  opening,  me  termination  of  the  aquaductm  coddea, 
through  which  passes  a  vein  from  the  cochlea  to  the  internal  Jugular 
vein,  and  a  process  of  dura  mater. 

The  btmlar  turfoM  of  the  petrous  portion  is  rough,  irregular,  and 
enters  into  the  formation  of  the  under  surface  of  the  base  of  the  akulL 
Projecting  downwards,  near  its  middle,  is  a  long  sharp  spine,  the 
t<fioid  proeeti,  occasionally  connected  wiUi  the  bone  only  by  cartjlaife^ 


ami  Inst  ihiring  iiijiffralinii,  partitulnrly  in  tiit  youiij;  8iil>r<.-ct.  Al 
the  base  of  th»  prucesa  is  a  rough  sheajh-like  riilge,  into  which  the 
stylnid  procMB  appean  implantetl,  the  vaginal  proeei  or  tjnipanic 
laiDiiia ;  it  is  continuous  extemallT  with  the  auditory  process.  In 
front  of  the  vaginal  i>Ti>ce«  ii  a  broad  triaii);ular  depression,  'Cm 

S\enoid  foua,  bounded  in  front  by  the  erainentia  articulariB,  behind 
J  the  Tai^nal  process,  and  eitematly  by  tiie  rough  lip  of  the  andi- 
toryproceBB. 

The  gUnmd  foisa  {yXtini.  a  socket)  is  divided  tranverBely  by  thf 
fiman  of  Glaser,  which  receives  the  extremity  of  the  proceBsiui  jrracilif 
of  the  ualleiiB,  and  transmits  the  lasator  tympnni  muscle,  and  ant«* 


» poHtdrior  bnaeh  of  Uh  mlddb 
mlogeAl  tftery.  5.  BeroUod  cdfv 
of  the  ■quuDoiu  <w>d«o(  tlwbciu. 
6.  Zygomu.  7.  Dlgutrtc  tatm.  Iin- 
nudlfttely  lDt«mfU  to  thA  wattM 
procvA.    fl-    OvciplUU   ffroort.    ^ 

EUntian  on  tha  anUrtor  aurfuf 


-  foua,  tbit  to  the  ilgfal 
r  Uu  flfUi  DmreoD  fi» 
Ltnmltr  of  tht  pdtmu 


rior  tyni|Minic  artery.  At  the  inner  extremity  nf  the  fissure  a  uinnte 
canal  terminates,  canal  of  Hwptier;  it  transmits  the  chorda  ^rmpaDi 
nerve.  The  surface  of  the  fiissa  in  front  of  the  fissure  is  smooth,  to 
articulate  with  the  condyle  of  the  lower  jaw  ;  and  that  behind  the 
finnre  rough,  for  the  reception  of  part  of  tne  parotid  ftland.  At  th« 
extremity  of  the  inner  an^le  of  the  (glenoid  fossa  is  the  foramen  of  the 
ftufocAtan  liAe;  above  this,  and  separated  from  it  by  a  thin  laniells 
of  bone,  called  yrocetxit  eoehkanfonaii,  is  a  small  canal  for  the  trans- 
mission of  the  tensor  tympani  muscle. 

Directly  behind,  and  at  the  root  of  the  stvloid  proceaa,  is  the  itjio- 
mattoid  foramen,  the  opcnin}^  of  exit  of  the  facial  nerve,  and  entrance 
of  the  etylii-niastoid  artery ;  and  a  little  in  front  of  this,  between  tbe 
mastoid  and  vaginal  processes,  is  a  small  slit,  the  auricidar  fiatn. 
for  the  exit  of  the  auricular  branch  of  the  pneumoRostric  (Arnold'« 
serve).    Ifesrer  the  apex  of  the  bone  is  a  lai^  oval  opening  thu 
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itid  foramen,  the  commencement  of  the  carotid  canal,  which  lodges 
internal  carotid  artery  and  carotid  plexus.  Between  the  stylo- 
rtoid  and  carotid  foramen,  in  the  posterior  border,  is  an  irregolar 
avation  forming  part  of  the  jngimr  fossa  for  the  commencement 
the  internal  jngular  vein ;  on  the  inner  wall  of  which  will  be 
ad  a  minute  foramen,  for  the  entrance  of  Arnold's  nerve.  The 
re  of  the  jugular  fossa  formed  by  the  petrous  portion  of  the  tem- 
al  bone  is  different  in  different  l>one8 ;  but  in  all  the  fossa  presents 
ertical  ridge  on  its  inner  side,  which  cuts  off  a  small  portion  from 
rest  The  upper  part  of  this  ridgjB  forms  a  spinous  projection, 
jugular  process y  the  groove  to  the  inner  side  of  the  ridge  lodges 

eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  tne 
tum  of  division  between  the  jugular  fossa  and  carotid  foramen. 
on  the  latter  i>ortion  of  the  ridge,  near  the  posterior  mar^n  of  the 
Ttid  foramen,  is  a  small  opening  leading  into  a  canal  which  trans- 
s  the  tympanic  branch  (Jacobson's  nerve)  of  the  glosso-pharyngeal 
ve. 

Che  mjperior  border  of  the  petrous  portion  is  sharp,  and  gives 
ichment  to  the  tentorium  cerebellL  it  is  grooved  for  the  superior 
rosal  sinus,  and  near  its  extremity  is  marKed  by  a  smooth  notch, 
m  which  reclines  the  Gasserian  ganglion  of  the  fifth  nerve.  The 
trior  border  is  grooved  for  the  Eustachian  tube,  and  forms  the 
terior  boundary  of  the  foramen  lacerum  basis  cianii ;  by  its  sharp 
remity  it  gives  attachment  to  the  tensor  tympani,  and  levator 
ftti  muscle.  The  posterior  border  is  grooved  for  the  inferior  petrosal 
08,  and  excavated  for  the  jngular  fossa :  it  forms  the  anterior 
mdary  of  the  foramen  lacerum  posterius  (jugular  foramen). 
>evelopment. — By  four  centres :  one  for  the  squamous  portion, 
!  for  the  petrous  and  mastoid  portions,  one  for  the  auditory  pro- 
\  which  in  the  fcetus  is  a  mere  bony  ring  incom- 
te  superiorly,  and  serving  for  the  attachment  of  the 
mbrana  tympani,  anntdus  membraruB  tympani y  and 

for  the  styloid  process.     Ossification  occurs  in 
98  pieces  in  the  following  order :  in  the  squamous 
tion  immediately  after  the  vertebrae,  then  in  the 
ipanic,  next  in  the  petrous  and  mastoid,  and  last  ^^ntUus'mem 
tne  styloid.     The  tympanic  ring  is  united  by  its    hnam  tympani 
remities  to  the  scjuamous  portion  during  the  last    ^^^  ofttSTf^ 
nth  of  intra-utenne  life  ;  the  squamous,  petrous,     tal  «kuU,  right 
I  mastoid  portions  are  consolidated  during  the  first    side, 
r ;  and  the  styloid  some  years  after  birta.     It  not 
xequently  happens  that  the  latter  remains  permanently  separate, 
is  prolonged  by  a  series  of  pieces  to  the  os  h^oides,  and  so  com- 
tes  the  hyoid  arch.    The  suneequent  changes  in  the  bone  are,  the 
rease  of 'size  of  the  glenoid  fossa,  the  growth  of  the  external 
litory  meatus,  the  levelling  of  the  surfaces  of  the  petrous  portion, 
i  the  development  of  mastoid  cells.     Traces  of  the  union  of  the 
TOUs  with  the  squamous  portion  of  the  bone  are  usually  percep- 
le  in  the  adult 
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Articulations. — With  five  bones :  occipital,  parietal,  sphenoid, 
inferior  maxillary,  and  malar. 

Attachment  of  Muscles. — To  fourteen  :  by  the  s^utmous  portiotij 
to  the  temporal ;  b^  the  zygoma,  to  the  masseter ;  by  the  madoid 
portion,  to  the  occipito-frontalis,  eplenias  capitis,  stemo-mastoid, 
trachelo-mastoid,  digastricus,  and  retrahens  auriculam  ;  by  the  styloid 
process,  to  the  stylo-pharyngeus,  stylo-hyoid,  stylo-glossus,  and  two 
ligaments,  stylo-hyoid  and  stylo-maxillaiy ;  and  by  the  petrout 
portion,  to  the  levator  palati,  tensor  tympam,  and  stapedius. 


SPHENOID  BONE. 

The  sphenoid  Or^^,  a  wedge)  is  an  irregular  bone,  situated  at  the 
base  of  the  skull,  wedged  between  the  other  bones  of  the  cranium, 
and  entering  into  the  formation  both  of  the  cranium  and  face.  It 
bears  some  resemblance,  in  form,  to  a  bat  with  its  wings  extended, 
and  is  divisible  into  body,  wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the 
wings  and  processes  are  projected.  From  the  upper  and  anterior 
part  of  the  body  extend,  one  to  each  side,  two  smalt  triangular  plates, 
the  lesser  wings ;  from  each  side,  and  expanding  laterally,  are  the 
greater  wings ;  proceeding  backwards  from  the  base  of  the  greater 
wings,  the  spinous  processes,  and  downwards,  the  pterygoid  processes. 
The  body  presents  for  examination  a  superior  or  cerebral  surCoce,  an 
antero-inferior  surface,  and  a  posterior  surface. 

Superior  Surface. — At  the  anterior  extremity  of  this  sur£ace  is  a 
small  projecting  plate,  the  ethmoidal  spine,  and  spreading  out  on  each 
side  the  lesser  wings.  Behind  the  ethmoidal  spine  in  the  middle 
line  is  a  shallow  transverse  groove  which  lodges  the  optic  commissure ; 
behind  this  a  rounded  elevation,  the  olivary  process y  and  on  either 
side  of  the  posterior  margin  of  that  process  a  tubercle,  the  middle 
clinoid  process  (irXiny,  a  bed).  Passing  outwards  and  forwards  from 
the  groove  just  mentioned  are  the  optic  foramina,  which  transmit  the 
optic  nerves  and  ophthalmic  arteries.  Behind  the  optic  foramina  are 
two  sharp  tubercles,  the  anterior  clinoid  processes,  which  are  the  inner 
terminations  of  the  lesser  wings.  Beneath  these  processes,  on  the 
sides  of  the  olivary  process,  are  two  depressions  *  for  the  last  turn  of 
the  internal  carotid  arteries.  Behind  the  olivary  process  is  the  mUa 
turcica^  the  deep  fossa  which  lodges  the  pituitary  gland  and  circular 
sinus ;  behind  and  somewhat  overhanging  the  sella  turcica,  is  a 
broad  rough  plate  (dorsum  ephippii)  bounded  at  each  angle  by  a 
tubercle,  the  posterior  clinoid  processes;  and  behind  this  plate  an  in- 
clined surface  (clivus  Blumenbachii),  which  is  continuous  with  the 
basilar  process  of  the  occipital  bone,  and  supports  the  Pons  Varolii 
On  each  side  of  the  sella  turcica  is  a  broad  groove  {carotid  or  caver- 

*  These  depressions  are  occasionally  converted  into  foramina  by  the  extension  of  a 
ehort  boiiy  pillar  from  the  middle  to  the  anterior  clinoid  process. 
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MWjitort);  it  is  bounded  externally  at  its  back  port  hj  a  well- 
muked  natce  called  the  litflila.  The  carotid  groove  lodges  the 
inunial  carotid  artcTT,  cavernous  Btnus,  orbital  nervefl,  and  cavernous 
plaoi  of  the  sympatnetjc.    The  nervea  ore  contained  in  the  walla  of 
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ttie  liDQit,  the  Hixth  anil  cavernous  plexun  being  in  the  inner  wall, 
die  third,  fourth,  and  ophthalmic  division  of  the  fifth  (in  the  orilcr 
We  given,  from  alxive  downwardx)  in  the  outer  wall.  They  arc 
Kparate'l  from  the  blood  of  the  sinun  by  its  lining  membrane. 

Upon  the  antaro-lnferior  sorf&ca  <>f  the  boily  of  tlie  sphenoid  in 
1  long  flattened  spine  or  crest,  the  euperiiir  part  of  which  iph^noidal 
wt  articulates  with  the  central  lamella  of  the  ethmoid,  while  tlie 
inferior  part,  longer  and  sharper,  the  roglrum,  is  inserted  into  tlie 
ibeath  formed  by  the  u^per  bonier  of  the  vomer.  On  each  side 
of  the  sphenoidal  crest  ia  an  irre);ular  opening  leailing  intn  tlin 
^enoidal  cell*.  The  sphenoidal  cells,  absent  in  the  young  subject, 
tn  divideil  by  a  me<lian  septum  which  is  continiinue  with  the  crest, 
nd  are  partially  clodcdby  two  thin  plates  of  bone  (frequently  broken 
iway),  the  ff^imoidal  qmrupj  bona  (bones  of  Bertin).  On  each  side  of 
Ibe  sphenoidal  cells  are  tlie  outlets  of  the  optic  fommino,  and  other 
openings  tn  be  presently  describeil ;  the  leaser  and  greater  wings  ; 
mhI,  below,  the  pterygoid  processes.  At  the  under  surface  of  the 
body  are  two  thin  plates  of  bone  {roffinal  proceaeif,  proceeding  from 
the  base  of  the  pterygoid  process  at  each  side,  articulating  with  the 
border  of  tbe  vomer.  On  each  of  these  plates,  close  to  the  mot  of 
the  pterygoid  process,  is  a  groove  (sometimes  a  canal)  con\'eTted  into 
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a  canal  by  the  palate  bone,  theplerygo-^alaiint  earuU  for  the  pteiygo- 
palatine  nerve  and  artery  ;  andtraTeismg  the  root  of  the  pterygoid 
proc«B8  Bt  its  union  with  the  body  of  the  bone,  ia  the  pUrygM  or 
Vidian  canal,  nhich  gives  pasaoge  to  the  Vidian  nerve  ami  artery. 

The  posterior  anrikce  of  the  bcxiy  is  flat  and  rough,  and  aiticn- 
lates  with  the  basilar  process  of  the  owipitol  bone.  In  the  adult 
this  union  is  usually  completed  by  bone ;  from  which  circumatance 
the  aphcnoid,  in  conjunction  with  the  occipital,  is  described  by 
Soemmeriiw  and  Meckel  aa  a  ainple  bone,  under  the  name  of  tpheno- 
octipUaL  The  posterior  surface  is  continuous  at  each  side  with  the 
spinous  process,  and  in  the  angle  of  union  is  the  termination  of  the 
Vidian  canal. 

The  lessw  Tinsi  (processes  of  Ingraasias)  are  thin  and  triangular, 
the  base  being  attached  to  the  upper  and  anterior  port  of  the  body 
of  the  sphenoid ;  and  the  apeiL,  prolonged  outwards,  tenninatiDg 
in  an  acute  point.    The  antenor  border  is  irreguliu'ly  serrated,  the 


6.  Bpbcnoldal  fl 


In^.  ^  Itt  tempoTsl  but- 
CO.  iQ.  TbepUryguidridge. 
.   Plerygo  -  jinlRtinH    ami. 


posterior  being  free  and  rounded,  and  received  into  the  fismiTe  of 
Sylvius  of  the  cerebrum.  The  inner  extremity  of  this  border  is  tie 
anterior  clinoid  process  ;  it  ia  suppori:e<l  by  a  short  pillar  of  bone, 
which  forms  the  inferior  boundary  of  the  optic  foramen,  and  gives 
attachment  by  its  anterior  surface  to  part  of  the  common  tendon  of 
the  muBclea  of  the  orbit.  The  lesser  wing  forms  the  posterior  palt 
of  the  roof  of  the  orbit  Between  the  lesaer  and  greater  wings  is  a 
triangtilai  slit,  broad  internally,  but  narrowing  almost  to  a  point  at 
its  outer  extremity — this  is  the  sphenoidal  fitmre;  it  tmnsmits  the 
third,  fourth,  three  branches  of  the  ophthalmic  division  of  the  fifth, 
and  sixth  nervea,  with  the  ophthalmic  vein. 

The  greater  wtngs  present  three  smfaces ;  a  superior  or  cerebral, 

which  forms  part  of  tne  middle  fossa  of  the  base  of  the  skull ;  an 

""  '   -ior  surface,  which  assists  in  forming  the  outer  wall  of  the  orbit  j 

»n  external  surface,  divided  into  two  parts  by  the  pterygoid  rirfij*. 

superior  surface  is  concave,  and  receives  the  anterior  part  of 

niddle  lobe  of  the  cerebrum  ;  at  its  internal  border,  where  the 
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wing  joins  the  body,  and  immediately  behind  Ae  Bphenoidal 
LBsure,  is  a  dicnlar  opening, /aramenrotiincbim)  through  which  paBses 
he  superior  maxillanr  branch  of  the  fifth  nerve,  behind  thi&  but 
learer  to  the  external  border,  a  large  foramen  piercee  the  root  of  the 
pinotls  process :  this  is  called  foramen  ovale ;  it  transmits  the  in- 
erior  maxillary  division  of  the  fifth  nerve,  the  small  meningeal 
rtery,  and  lesser  petrosal  nerve.  At  the  inner  side  of  the  foramen 
•vale  a  small  opening  is  sometimes  found ;  it  is  the  foramen  Veealii^ 
nd  transmits  a  small  vein.  The  anterior  surface  looks  into  the 
rbit ;  it  is  quadrilateral  in  shape,  and  its  posterior  border,  which 
K>unds  the  sphenoidal  fissure  inferiorbr,  is  usually  marked  by  a 
light  prominence,  for  the  attachment  of  part  of  the  external  rectus 
Quscle ;  its  inferior  edge  forms  the  outer  boundary  of  the  spheno- 
naxillary  fissure.  The  superior  part  of  the  external  surface  enters 
Dto  the  formation  of  the  temporal  fowa,  the  inferior  portion  forms 
Hfft  of  the  zygomatic  fossa.*  The  pterygoid  ridge,  dividing  the  two, 
:ives  attachment  to  the  upper  ongin  of  the  pteiygoideus  extemus 
Duscle. 

The  spinouB  jxroceaies  are  the  posterior  terminations  of  the 
pneater  wings;  tney  project  backwanls,  and  axe  received  into  the 
ngular  interval  between  the  squamous  and  petrous  portions  of  the 
emporal  bones.  Near  its  apex  each  process  is  pierced  by  a  small 
•pening,  foramen  gpinomm^  for  the  middle  menm^eal  artery,  and 
xtending  downwards  from  the  apex  is  a  short  spine,  which  gives 
ttachment  to  the  long  internal  lateral  ligament  of  the  lower  jaw, 
nd  to  the  laxator  tympani  muscle.  The  external  border  of  the 
pinous  process  is  rough,  to  articulate  with  the  lower  border  of  the 
joamous  portion  of  the  temporal  bone ;  the  internal  border  forms 
ae  anterior  boundary  of  the  foramen  lacerum  basis  cranii,  and  is 
dmewhat  grooved  for  the  reception  of  the  Eustachian  tube. 

The  pterygoid  processes  descend  perpendicularly  from  the  base 
f  the  greater  wings,  and  form  in  the  articulated  skull  the  lateral 
toundaries  of  the  posterior  nares.  Each  process  consists  of  an  ex- 
emal  and  internal  plate,  and  an  anterior  surface.  The  extenud  plate 
B  broad  and  thin,  givin^i  attachment,  by  its  external  surface,  to  the 
txtemal  pterygoid  musde,  and  bv  its  internal  surface  to  the  internal 
>terygoi(l.  The  internal  pterygoid  plate  is  long  and  narrow,  terminat- 
ng  at  its  extremity  by  a  curved  hook,  the  hamxdar  process^  around 
vhich  plays  the  tendon  of  the  tensor  palati  muscle,  and  to  the  tip 
if  which  the  ptervgo-maxillary  ligament  is  attached ;  while  from 
,he  lower  third  of  its  posterior  border  some  fibres  of  the  superior 
x)nstrictor  muscle  of  the  pharynx  have  their  origin.  At  the  base  of 
he  internal  pterygoid  plate  is  a  small  oblong  depression,  the  ecaphoid 
^OMo,  from  which  arises  the  circumflexus  or  tensor  palati  muscle. 
rhe  interval  between  the  two  pterv^oid  plates  is  the  pterygoid  fossa/ 
ind  the  two  plates  are  separated  infenorly  by  an  angular  notch 
palatine)  which  receives  the  tuberosity,  or  pterygoid  proeeesy  of  the 
[nlate  bone.  The  anterior  surface  of  the  pta^aoid  pxocess  is  broad 
near  its  base ;  it  forms  the  posterior  wall  of  tne  spheno-maxillary 
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fossa,  and  supports  MeckePs  ganglion.  At  its  lower  part  thiar  surface 
is  slightly  grooved,  to  form  part  of  the  posterior  palatine  canal 
The  bifiwe  of  the  pteiygoid  process  is  pierced  bjr  the  Vidian  canaL 

Development. — tip  to  the  seventh  or  eighth  month  of  intra- 
uterine existence,  the  anterior  and  posterior  parts  of  the  body  of  the 
sphenoid  are  distinct  from  each  other ; — the  anterior  part,  extending 
from  the  posterior  border  of  the  olivary  process  to  the  ethmoidiu 
spine,  being  called  pre-sphenoid,  and  the  posterior  portion,  from  tiie 
border  of  the  olivary  process  to  the  spheno-occipital  synchondrosis, 
thepost-svhenoid. 

llie  spnenoid  is  developed  by  fourteen  centres  of  ossification,  four 
for  the  pre-sphenoid,  six  for  the  post-sphenoid,  two  for  the  internal 
pterygoid  plates,  and  two  for  the  sphenoidal  spongy  bones.  The 
first  pre-sphenoidal  centres  appear  at  the  outer  side  of  the  optic 
foramina,  about  the  eighth  or  mnth  week.  These  are  soon  followed 
by  another  pair  of  centres,  placed  to  theinner  side  of  the  optic  fora- 
mina. From  these  four  centres  the  anterior  part  of  the  boay  of  the 
sphenoid  and  the  lesser  wings  are  developed.  About  the  eighth 
week  ossific  nuclei  appear  in  the  greater  wings,  between  the  foramen 
ovale  and  rotundum.  From  this  point  ossification  extends  into  the 
whole  of  the  great  wing  and  the  external  pterygoid  plate.  In  the 
eighth  week  also,  or  a  little  later,  two  centres  appear  in  the  post- 
sphenoidal  portion  of  the  body,  placed  side  by  side  in  the  bottom  of 
tne  sella  turcica.  These  unite  about  the  fourth  month,  and  after 
their  union  two  new  centres  spring  up  at  the  outer  side  of  the  carotid 
groove,  and  form  the  ligula.  The  centres  for  the  internal  pteirgoid 
processes  appear  about  the  fourth  month,  and  they  unite  with  the 
external  pterygoid  about  the  sixth  month.  The  sphenoidal  spongy 
bones  do  not  become  ossified  till  after  birth  ;  they  join  the  rest  of  the 
bone  at  the  time  of  puberty. 

At  the  time  of  birth  the  sphenoid  consists  of  three  pieces — the 
body  in  the  centre,  and  on  each  side  the  ^at  wings  with  the  ex- 
ternal pterj'goid  plates.  They  unite  during  the  first  year.  The 
sphenoid  joins  the  occipital  from  the  eighteenth  to  the  twenty-fifth 
year. 

Articulations. — With  twelve  bones :  that  is,  with  all  the  bones 
of  the  head,  and  five  of  the  face — viz.,  two  malar,  two  palate,  and 
vomer. 

Attachment  of  Muscles. — To  twelve  pairs :  temporal,  external 
pterygoid,  internal  pterygoid,  superior  constrictor,  tensor  palati, 
laxator  tympani,  levator  palpebrae,  obliquus  superior,  superior  rectus, 
internal  rectus,  inferior  rectus,  and  external  rectus. 


ETHMOID  BONE. 

The  ethmoid  (t^^m^j,  a  sieve)  is  a  square-shaped  cellular  bone, 
situated  between  the  two  orbits,  at  the  root  of  the  nose,  and  per- 
forated on  its  up|>er  surface  by  a  number  of  small  openings,  from 
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irhich  peculiarity  it  has  received  its  name.  It  consists  of  a  peqten- 
tlicnlar  lameUa  and  two  latetsl  111MM& 

-  The  pttpendlenLtt  TnTntlln  is  a  thin  central  plate,  which  articu* 
lates  bj  ite  antoior  border  witb  the  frontal  spine  and  cnet  of  the 
nanl  bonen,  and  br  its  poaterior  border  with  the  ctest  of  the  sphenoid 
and  npper  tdftt  of  tlie  Tomer.  It  aarists  in  forming  the  eeptom  of 
the  noae.  It  is  mrmonnted  saperiorly  bj  a  thick  and  strone  pro- 
cev,  the  eriMa  joHi,  which  projects  into  the  cavity  of  the  skul^  and 
DTes  attachment  to  the  fall  cerebrL  From  the  base  of  the  anterior 
border  of  this  proceM  there  p>oject  forward  two  small  plates,  cUar 
pnetmet,  which  are  received  into  corresponding  depresgions  in  the 
frontal  bone,  and  often  complete  posteriorly  the  foramen  ctecnm.  At 
«aeh  side  of  the  crista  salli,  on  the  upper  surface  of  the  bona,  is  «, 
thin  and  ([rooTed  lamella  perfbrated  with  a  nmnberof  small  open- 
ings, the  m&ri/brm  platt  which  supports  the  bulb  of  the  ollactuiy 
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nerve,  and  gives  peasafte  to  its  filaments  ;  in  front  of  it  is  a  small  slit 
for  the  nasal  branch  oif  the  ophthalmic  nene.  In  the  middle  of  the 
)croi)ve  of  the  cribriform  plate  the  foramina  pierce  the  bone  completely, 
bnt  at  each  side  they  are  the  apertures  of  canals  which  run  for  nome 
distance  in  the  substance  of  the  central  lamella,  inner  wall  of  the 
lateral  mass,  and  spongy  bones.  The  cribriform  plate  serves  to  con- 
nect the  lateral  masses  with  the  perpendicular  plate.  It  articulates 
by  its  posterior  border  with  the  ethmoidal  spine  of  the  sphenoid. 

The  ]jit«nd  masses  are  divisible  into  an  internal  and  external 
surface,  and  four  borders,  superior,  inferior,  anterior,  and  posterior. 

The  Intflnul  snrfftce  is  rongh,  sli);htly  convex,  and  forms  the 
external  boundary  of  the  upper  part  of  the  nasal  foasie.  Towards 
tbe  posterior  border  of  this  surface  is  a  narrow  horizontal  fissure, 
the  $uperior  mealui  of  the  noae  ;  the  upper  marpn  of  this  fissure  is 
thin,  and  somewhat  curled  inwards,  hence  it  is  named  the  miperior 
luMruUtd  btmt.  Below  the  meatus  is  the  convex  surface  of  another 
thin  plate,  which  is  curled  outwards,  and  forms  the  lower  border 
of  the  maaa,  the  middU  turbmaltd  bmit.    The  estemal  iutfaee  ia 
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^uadriLiteiiil  and  smooth  ;  hence  it  is  named  09 planum;  it  enten 
into  the  formation  of  the  inner  wall  of  the  orbit 

The  snperior  border  is  uneven  and  cellular,  the  cells  being  corn- 
dieted  by  the  edges  of  the  ethmoidal  fissure  of  the  frontal  bone, 
TTiis  border  is  crossed  by  two  grooves,  sometimes  complete  canals, 
opening  into  the  orbit  by  the  anterior  and  posterior  ethmoidal 
foramina.  The  inferior  border  is  formed  int^nally  by  the  lower 
border  of  the  middle  turbinated  bone,  and  externally  by  a  concave 
irregular  fossa,  the  upper  boundary  of  the  middle  meatua  The 
anterior  border  presents  a  number  of  incomplete  cells,  which  are 
closed  by  the  superior  maxillary  and  lachrymal  bone  ;  the  posterior 
border  is  irregularly  cellular,  to  articulate  with  the  sphenoid  and 
palate  bone.  From  the  anterior  part  of  each  lateral  mass  an  irr^- 
tar  plate  of  1x)ne  descends  backwards,  terminating  in  a  hook-Uke 
extremity  :  this  is  called  the  unciform  procesi.  It  aasLstB  in  eloaiiig 
the  orifice  of  the  antrum,  and  articulates  with  the  ethmoidal  pro- 
cess of  the  inferior  turbinated  bone. 

The  lateral  masses  are  composed  of  cells,  divided  by  a  thin  par- 
tition into  anterior  and  posterior  ethmoidal  cells.  The  anterior,  the 
most  numerous,  communicate  with  the  frontal  sinuses,  and  open 
by  means  of  an  irregular  and  incomplete  tubular  canal,  the 
infundibulumy  into  the  middle  meatus.  The  posterior  cells,  fewer 
in  number,  open  into  the  superior  meatiis. 

Development. — By  three  centres :  one  for  each  lateral  mass,  and 
one  for  the  perpendicular  lamella.  Ossification  commences  in  the 
lateral  masses  at  about  the  beginning  of  the  fifth  month,  appearing 
first  in  the  os  planum,  and  then  in  the  spongy  bones.  At  birth 
the  bone  merely  consists  of  two  ill-developed  lateral  masses.  Dur- 
ing the  latter  half  of  the  first  year  after  oirth,  the  central  lamella 
and  cribriform  plate  begin  to  ossify,  and  are  united  to  the  lateral 
masses  by  the  beginning  of  the  second  vear.  The  cells  of  the 
ethmoid  are  developed  in  the  course  of  the  iburth  and  fifth  year. 

Articulations. — ^With  thirteen  bones  :  two  of  the  cranium,  frontal 
and  sphenoid ;  and  eleven  of  the  face,  viz.,  two  nasal,  two  superior 
maxillary,  two  lachrymal,  two  palate,  two  inferior  turbinated,  and 
vomer. 

No  muscles  are  attached  to  this  bone. 


BONES  OF  THE  FAOR 

The  face  is  composeil  of  fourteen  bones — namely. 

Two  nusal.  Two  palate, 

Two  superior  maxillary,  Two  inferior  turbinated, 

Two  lachrymal,  Vomer, 

Two  malar,  Inferior  maxillary. 
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luferlor  or  free 
er.     5.  Fora- 


NASAL  B0HE8. 

nanl  are  two  Bmall  quadrangular  bones,  forming  by  their 
the  bridge  and  base  of  the 
They  are  convex  on  their 
nrfiEuse,  and  pierced  by  a  fora- 
r  a  small  vein ;  on  the  inner 
they  are  somewhat  concave, 
lazked  by  a  groove  which 
^e  nasEd  branch  of  the 
Imic  nerve.  The  superior 
is  narrow  and  thick,  tne  in- 
broad,  thin,  and  irregular, 
iterior  border,  thick  above 
in  below,  articulates  with  the  bone  of  the  opposite  side.  Tlie 
il  border  is  thin  and  irresular ;  it  is  bevelled  at  the  expense  of 
ler  surface  above,  and  of  the  outer  surface  below,  and  articu- 
ith  the  nasal  process  of  the  superior  maxillary. 
Blopmentb — ^By  a  $ingle  centre  for  each  bone,  the  first  ossific 
ion  making  its  appearance  at  the    same  time  as    in  the 

SB. 

dilations. — With  four  bones  :  frontal,  ethmoid,  nasal,  and 
«r  maxillaiy. 

ichment  of  Muscles. — It  has  in  relation  with  it  the  pyrami- 
ui  and  compressor  nasi ;  but  neither  is  inserted  into  it 


Fia.  93. — Naaalboue 
of  the  left  ddo; 
its  exteniA]  or  con* 
Tex  sarfBoe.  i. 
buperior  border. 
9.  Internal  or 
mesial  border.  3. 
External  border. 
4*  Ii 
bord 

men  for  a  amiUl 
vein. 
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superior  maxillary  are  the  largest  bones  of  the  face,  with  the 

on  of  the  lower  jaw  ;  they  form,  by  their  union,  the  whole 

upper  iaw,  and  assist  in  the  construction  of  the  nose,  orbit, 

ana  palate.    Each  bone  is  divisible  into  a  body  and  four 

BSL 

body  is  triangular  in  form,  and  hollowed  in  its  interior  into 
i  cavity,  the  antrum  maxiUare  (antrum  of  Hi^hmore).  It 
a  for  examination  four  surfaces,  external  or  facial,  internal  or 
)O0terior  or  zygomatic,  and  superior  or  orbitaL 
eKtemal  or  fiudal  BUxtsLCe  forms  the  anterior  part  of  the 
t  is  irregularly  concave,  and  presents  a  deep  depression  towards 
fcre,  the  canine  fosaOf  which  gives  attachment  to  the  levator 
orii  muscle.  Immediately  above  this  fossa  is  the  in/ro- 
foramen^  the  termination  of  the  infraorbital  canal,  transmitting 
raorbitai  nerve  and  artery ;  and  above  the  infraorbital  fora- 
l^e  lower  margin  of  the  orbit,  continuous  externally  with  the 
irticular  surface  of  the  malar  process,  and  internally  with 
ascending  plate,  the  nasal  process.  Between  the  infraorbital 
a  and  the  margin  of  the   orbit,  the  kvuior  laUi  mtperioru 
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fTOpriut  muscle  has  ita  orii^n.  Towards  the  middle  line  of  the  face 
the  external  surface  is  bounded  by  the  concave  border  of  the  open- 
ing of  the  nose  ;  this  border  is  projected  forwards  at  ita  inferior  ter- 
mination into  a  sharp  process,  fonniug,  with  a  HimiJar  process  of  the 
opposite  bone,  the  nasal  tpint.  Beneath  the  nasal  spine,  anil  above 
the  two  superior  incisor  teeth,  is  a.  sli^jht  depression,  the  incifivt 
or  iMjriifmtn.  foma,  which  gives  oriein  to  the  d^eitor  labii  ruprrwri* 
alaque  nan  muscle.  Above  and  a  little  tti  the  outer  side  of  the  foesa 
the  compressor  nasi  has  its  ori)^n.     The  mjrtifoim  fossa  is  divided 


T  bordur   of  tl»  ortiL 


which  Artlculat4B  with  ths  lu^rylnll 

mI  CTCflt  of  Mat  palatQ  procaa.     L  Tiro 
t.   Cuilna.    i.  Two  Hi^-upld  tNth. 


from  the  canine  fossa  by  a  perpendicular  ridj^,  corresponding  with 
the  root  of  the  canine  tooth.  The  inferior  boundary  of  the  facial 
surface  is  the  alveolar  process  which  contains  the  teeth  of  the 
tipper  jaw  ;  and  the  facial  is  separated  from  the  zygomatic  snrfaoe 
by  a  strong  projecting  eminence,  the  mtUar  procai. 

The  Istenul  or  nual  snibca  presents  a  large  irregular  opening 
leading  into  the  antrum  ;  this  opening  is  nearly  closed  in  the  articD- 
lated  skull  by  the  ethmoid,  palate,  lachrymal,  and  inferior  turbi- 
nate^l  bone.  The  cavity  of  the  antrum  is  somewhat  triangular, 
corresponding  in  shape  with  the  form  of  the  body  of  the  bone ;  the 
base  of  the  triangle  being  directed  towards  the  nose,  and  the  apex 
towards  the  malar  bone.  On  its  inner  wall  are  nnnieious  groovcB, 
lodging  branches  of  the  superior  maxillary  nerve,  and  projecting  into 
its  floor  several  conical  processen,  corresponding  with  uie  roots  of  the 
first  and  second  molar  teeth.  In  front  of  the  opening  of  the  antmm 
is  the  strong  ascending  plate  of  the  nasal  processj  marked  inferiorly 
by  a  rough  horizontal  ridge  (crista  turbinalis  inferior),  which  0vee 
attachment  to  the  inferior  turbinated  bone.  The  concave  depresntm 
immediately  aljove  this  ridge  corresponds  with  the  middle  meatus  of 
the  nnse,  that  below  the  ridge  with  the  inferior  meatus.  Between  the 
nasal  process  and  the  opening  of  the  antnim  is  a  deep  vertical  groove 
(snlcnalachrymalis),  converted  into  a  canal  by  the  lachrymal  and 
inferior  turbinal  bone,  and  constituting  the  naaal  dncL    The  *t^ 
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ior  harder  of  the  tuual  mu&ce  u  irregularlj  cellular,  and  articulates 
nth  the  lachrymal  and  ethmoid  bone ;  the  poiUrioT  border  in  rough, 
ml  articulates  with  the  palate  bone ;  the  anierior  border  is  ahurp, 
nd  fonus  the  free  nuurpn  of  the  opening  of  the  noee,  and,  from  the 
i^nor  border,  projects  inwarda  a  atrong  horizontal  plate,  the  paiate 


16.  AoUTkiT|i*liUiiecuuL    17.  StuMkni  d  the      - 
IdcWt*  fonucu.    il,  <B-  AlTeobrpncm.  " 


The  postaiior  Bnrikca  inaj  be  called  tygomalic,  as  forming  part  of 
he  ijgumatic  fossa ;  it  la  bounded  eitemally  by  the  malar  procesB, 
nd  internally  by  a  rcugh  and  rounded  border,  the  tnberonly,  which 
t  pierced  bv  a  number  of  amsll  foramina,  giving  passage  to  the  pos- 
enor  dental  nervea  and  branches  of  the  superior  dental  artery.  The 
mrer  part  of  this  tuberosity  presents  a  rough  oval  surface,  to  arti- 
nlate  with  the  palate  bone,  and  immediately  above  and  to  the  inner 
ide  of  this  articular  surface  a  smooth  groove,  which  forms  part 
f  the  posterior  palatine  canaL  The  miferior  border  is  smooth  and 
oniided,  forming  the  lower  boundary  of  tlie  spheno-maiillary  fissure, 
nd  marked  by  a  notch,  the  commencement  of  the  infraorbital  canal. 
lie  inferior  boundary  is  the  alveolar  process,  containing  the  last  two 
oolar  teeth. 

The  orUtal  nrfitce  is  triangular  and  thin,  and  constitutes  the 
loor  of  the  orbit.  It  is  bounded  internally  by  an  irregular  edge, 
rhich  articulates  with  the  palate,  ethmoid,  and  lachrymal  bone  ; 
NMteriorly,  by  the  smooth  border  which  enters  into  the  formation  of 
be  Bpheno- maxillary  flseure ;  and,  anteriorly,  b^  a 


Dslar  bone.  The  middle  of  this  surface  u  channelled  uv  a  deep 
iroove  and  canal,  the  infraorbital,  which  terminates  at  the  infm- 
irbital  foramen ;  and  near  the  root  of  the  nasal  process  is  a  alight 
lepreiwion,  marking  the  origin  of  the  inferwr  Miqvit  muscle  of  the 
yebaU. 
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The  fom  vroeene*  of  the  saperior  maxillarv  bone  are,  the  nasal, 
malar,  alTeoiar,  and  palate. 

The  nasal  proeen  ascends  bv  the  side  of  the  noae,  to  which  it 
fonns  the  lateial  boondair,  and  ajticnlates  with  the  frantal  and  nasal 
bone.  By  it«  external  guridce  it  gives  attachment  to  the  levator  labU 
gupericris  alf^que  nasi,  and  to  the  orbieularU  palp^jrarum  mnscle.  Its 
ifUemal  turface  contributes  to  form  the  onter  wall  of  the  nares,  and 
is  marked  trani^versely  by  a  horizontal  ridge  (crista  tnrbinalis  supe- 
rior), which  divides  it  into  two  portions,  one  above  the  ridge  irre^lar 
and  uneven,  for  giving  attachment  to  and  completing  the  cells  of  the 
lateral  ma^s  of  the  etnmoid  ;  the  other  below,  smooth  and  concave, 
correspondins  with  the  middle  meatu&  The  potierior  border  is  thick 
and  grooved  for  the  nasal  duct ;  while  the  prominent  margin  in  front 
of  that  groove  is  continuous  with  the  lower  border  of  the  orbit ;  thi^ 
margin  is  marked  bv  a  small  tubercU,  which  serves  as  a  guide  to  the 
introduction  of  the  knife  in  opening  into  the  lachrymal  sac 

The  malar  proeesB,  large  and  irr^ular,  is  situated  at  the  angle  of 
separation  between  the  facial  and  zygomatic  surface,  and  presents  u 
tnangular  surface  for  articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is 
spongy  and  cellular  in  texture,  and  excavated  into  deep  holes  for  the 
reception  of  eight  teeth*  By  its  outer  surface,  as  far  forwards  as  the 
first  molar  tooth,  it  gives  origin  to  the  buccinator  muscle.  The  ante- 
rior portion  of  its  process  containing  the  sockets  of  the  incisor  teeth, 
together  with  a  small  portion  of  the  palate  process,  has  a  separate 
centre  of  ossification,  and  in  the  lower  animals  it  remains  separate 
throughout  life  as  the  intermaxillary  or  premaxillary  bone.  In  young 
human  skullF,  a  fissure  running  backwards  from  the  outer  edge  of  the 
second  incisor  nearly  to  the  incisive  foramen,  indicates  the  line  of 
junction  of  the  premaxillary  bone  with  the  rest  of  the  maxilla ;  and 
in  cases  of  cleft  palate  (there  l^eing  an  arrest  of  development)  this 
portion  is  present  as  a  distinct  bone. 

The  palate  process  is  thick  and  strong,  and  projects  horizontally 
inwards  from  the  inner  surface  of  the  body  of  the  bone.     Superiorlify 
it  is  concave  and  smooth,  and  forms  the  floor  of  the  nares ;  inferiorly^ 
it  is  also  concave,  but  uneven,  and  assists  in  the  formation  of  the  roof 
of  the  palate.     The  latter  surface  is  marked  by  a  deep  groove,  which 
lodges  the  anterior  palatine  nerve  and  artery.     Its  internal  edge  is 
laised  into  a  ridge  (nascU  or  palate  crest)y  which,  with  a  correspondini; 
ridge  in  the  opposite  bone,  forms  a  groove  for  the  reception  of  the 
vomer.     The  prolongation  of  this  ridge  forwards  beyond  the  level 
of  the  facial  surface  of  (he  bone  is  the  ntisal  spine.    Near  the  anterior 
extremity  of  the  internal  border  is  seen  a  deep  groove,  which,  ex- 
panding inferiorly,  forms  with  its  fellow  of  the  opposite  side  the 
tncviii^e  foramem    When  the  hard  palate  f completed  by  the  junction 
of  the  two  bones)  is  viewed  from  lislow,  tnis  foramen  is  seen  to  con- 
tain four  smaller  foramina,  two  of  which  are  placed  in  the  middle 
line,  one  before  the  other  (foramina  of  Scarpa]^  the  other  two  (fora- 
mina of  Stenson)  being  placed  laterally.    These  ^  open  above  into 
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the  inferior  meatiu  of  the  noee,  the  first  pair  (Scarpa's)  tnnsmittmg 
the  naso-palatine  nerves,  the  nerve  of  the  left  siae  occupying  the 
anterior  loiamen,  and  that  of  the  right  side  (the  larger  of  the  two) 
the  potfterior.  The  other  foramina  are  the  inferior  terminationB  of 
the  anterior  palatine  eanali  ;  they  give  passage  to  the  anterior  f^latine 
arteries. 

Development. — By  four  centres :  one  for  the  anterior  part  of  the 
palate  and  incisive  pornon  of  the  alveolar  process  (intermaxillary) ; 
one  for  that  portion  of  the  bone  lying  internally  to  the  infraorbital 
canal  and  foramen ;  one  for  that  portion  lying  externally  to  the 
infraorbital  groove  and  canal ;  and  one  for  the  puate  process.  The 
antrum  first  begins  to  be  formed  about  the  fourth  month  of  festal 
life.  The  superior  maxillarjr  bone  is  one  of  the  earliest  to  show 
n;^  of  ossification,  this  action  beginning  in  the  alveolar  process, 
and  lieing  associated  with  the  early  development  of  teeth.  The  early 
development  of  the  alveolar  process,  and  the  consequent  fusion  at 
thi»  p>int  of  the  original  pieces,  explains  the  difiiculties  which  have 
been  felt  by  anatomists  in  determining  the  precise  number  of  ossi- 
fring  centres  of  the  bone. 

ArticillatioilS. — With  nine  bones ;  viz.,  two  of  the  cranium,  and 
all  the  bones  of  the  face,  excepting  the  inferior  maxillary.  These 
are,  frontal  and  ethmoid ;  nasal,  lachrymal,  malar,  inferior  turbi- 
nated, palate,  vomer,  and  its  fellow  of  tne  opposite  side. 

AttaLchment  of  Muscles. — To  ten  :  orbiciuuris  palpebrarum,  obli- 
quus  inferior  oculi,  levatrir  labii  superioris  alseque  nasi,  levator  labii 
«uperir>ri8  proprius,  levator  anguli  oris,  compressor  nasi,  dilatator 
I>an!^  depressor  alse  nasi,  buccinator,  masseter. 


LAOHBTMAL  BONES. 

The  lacliT^'mal  (called  os  unguis,  from  an  imagined  resemblance 
to  a  finger-nail)  is  a  thin  oval-shaped  plate  of  bone,  situated  in  front 


'*'•  95-— Lachrrmal  bone  of  the  right  aido  viewed  on  its  external 
or  orbital  Muriitce.  x.  Orbits  portion  of  the  bone.  3.  LoohryuiAl 
Portion  ;  the  prominent  ridge  between  these  two  i)ortion8  is  the 
cmt  3.  liower  tcnniiuition  of  the  crest,  the  hainuhiH  lachry- 
Qulu.  4.  Sufierior  border,  which  articulates  with  the  frontal 
b<me.  5.  Piratcrior  border,  which  articulates  with  the  ethmoid 
lk'>iu».  6.  Anterior  b(>rder,  which  articiilitos  with  the  superior 
maxillary  bone.  7.  The  border  which  articulates  with  the  im erlor 
turbinated  bone. 


^hi\  at  the  inner  angle  of  the  orbit  It  may  ]ye  divided  into  an 
^'-Xt^fmal  and  internal  surface  and  four  borders.  The  external  surface 
^a  smiKith  and  marked  by  a  vertical  ridge,  the  laehrymal  crest,  into 
^wo  portions,  one  of  which  is  flat  and  enters  into  the  formation  of 
tbe  orbit,  hence  may  be  called  the  orbital  portion ;  the  other  is  con- 
^ve,  and  lodges  the  lachrymal  sac,  hence  the  lachrymal  portion. 
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The  crest  is  expanded  inferiorly  into  a  hook-ahaped  process  (hamulus 
lachmnalis),  which  forms  part  of  the  outer  boundary  of  the  lachry- 
mal foAsa.  The  internal  mirfdce  is  uneven,  and  completes  the  anterior 
ethmoid  cells ;  it  assists  also  in  forming  the  wall  of  the  nasal  foes® 
and  nasal  duct    The  four  borders  articulate  with  adjoining  bones. 

Development. — By  a  single  centre,  appearing  in  the  early  parW> 
of  the  thira  month. 

Articalationfl. — With  /our  bones;  two  of  the  cranium,  frontal 
and  ethmoid ;  and  two  of  the  fcuse,  superior  maxillary  and  inferior 
turbinated  bone. 

Attachment  of  Mnsdes. — ^To  one  muscle,  the  tensor  tarsi,  and 
to  an  expansion  of  the  tendo  oculi,  the  former  arising  from  the 
orbital  surface,  the  other  being  attached  to  the  lachrymal  creet 


MALAR  BONE& 

The  malar  (os  jugale)  is  the  strong  quadrangular  bone  which 
forms  the  prominence  of  the  cheek.  It  is  divisible  into  an  external 
and  internal  surface,  and  four  processes,  frontal,  orbital,  maxillary, 
and  zygomatic  The  external  stirface  is  smooth  and  convex  ;  it  gives 
origin  to  the  zygomaticus  major  and  minor  muscles,  and  is  pierced 
by  several  small  openings,  which  give  passi^  to  filaments  of  the 
temporo-mahir  nerve  and  minute  arteries.  The  internal  eurface  is 
concave,  partly  smooth  and  partly  rough ;  smooth  where  it  forms 


Fio.  96.— Malar  bone  of  the  riffht  side.  i.  Bz- 
tfxnul  surface.  9.  Opening  for  an  artery  and 
nerve,  r  Frontal  ptooem.  4.  Outer  border 
of  the  orbit.  5.  Inferior  border  of  the  otttt. 
6.6.  Mjuillaryjproceu.  7.  Zygomatic  prooeeit. 
8.  Sweep  to  which  the  temporal  fascia  is  at* 
tached.  9,  9.  Lower  border  of  the  Xxmo,  from 
which  the  masseter  muscle  arises. 


part  of  the  temporal  fossa,  and  rough  where  it  articulates  with  the 
superior  maxilhuy  bone.  In  well-marked  bones  a  foramen  is  found 
opening  from  the  orbital  surface  into  the  temporsd  fossa ;  it  transmits 
the  temporal  branch  of  the  orbital  nerve  and  the  orbital  branch  of 
the  temporsd  artery. 

The  jfrontal  vrocese  ascends  perpendicularly  to  form  the  outer 
border  of  the  orbit,  and  articulates  with  the  external  angular  process 
of  the  frontal  bone.    The  orbital  process  is  a  thick  plate,  which  'pro- 
jects inwards  from  the  frontal  process,  and  unites  with  the  great  wing 
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of  the  sphenoid  to  conBtitute  the  outer  wall  of  the  orbit  Tlie 
maxilUsry  proeen  ib  broad,  and  articulates  with  the  superior  maxil- 
lay  bone.  The  zygomatie  vroeeBS,  narrower  than  the  rest,  projects 
baekwaida  to  unite  with  tne  zygoma  of  the  temporal  bone.  The 
knrcr  border  of  the  bone  is  strong  and  rough ;  it  gives  attachment  by 
its  intemal  aspect  to  the  masseter  muscle. 

DovolOpmBllt. — ^By  a  single  centre  :  in  rare  instances  by  two  or 
three.  In  many  animals  the  malar  bone  is  permanently  divided 
into  two  portions,  orbital  and  malar.  Ossification  commences  in  the 
malar  bone  soon  after  the  vertebne. 

AxtieillatioilB. — ^With  fimr  bones  :  three  of  the  cranium,  frontal, 
temporal,  and  sphenoid  ;  and  one  of  the  face,  superior  maxillary. 

Attachment  of  Mascles. — To  five:  levator  labii  superioris  pro- 
priua,  zygomaticus  minor  and  major,  masseter,  and  temporal. 


PALATE  BONES. 

The  palate  bones  are  Bituate<l  at  the  posterior  part  of  the  naren, 
where  Uiey  enter  into  the  formation  of  the  palate,  side  of  the  nose, 
md  posterior  part  of  the  floor  of  the  orbit ;  hence  they  micht  be 
named  the  palato-naso-orbital  bones.  Each  bone  resembles  in 
general  form  the  letter  L,  and  is  divisible  into  a  horizontal  plat<^, 
t  perpendicular  plate,  and  a  pter^rgoid  process  or  tuberosity. 

The  liorisontal  plate  is  quadrihiteral ;  and  presents  two  surfaces, 
one  superior,  whicn  enters  into  the  formation  of  the  floor  of  the 
nares,  the  other  inferior,  forming  the  posterior  part  of  the  hard 
palate.  The  mperior  surfcuie  is  concave,  and  rises  towards  the  middle 
line,  where  it  unites  with  its  fellow  of  the  opposite  side  and  forms 

rn.  97.— Posterior  riew  of  the  right  palate  bone  in  its 
Btttiind  position:  it  Is  slii^Uy  turned  on  one  side,  to 
obtain  a  aii^t  of  the  intemal  surface  of  the  perpendicular 
plate  (a).  1.  Horiaontal  plate  of  the  bone ;  its  upper  or 
Bisal  surface.  3.  Periwndlcular  plate;  its  internal  or 
Bisal  surface.  3,  10,  xt.  Pterygoid  process  or  tuberosity. 
4.  Intenul  border  of  tiie  horuontal  plate,  which,  articu- 
fating  with  the  dmilar  border  of  the  opposite  bone,  forms 
the  nasal  crest  for  ttie  reception  of  uie  Tomer.  5.  The 
pointed  process,  which,  with  a  similar  process  of  the 
opposite  Moe,  forms  the  palate  Bfine.  6,  The  horiaontal 
rklge  which  gives  attachment  to  the  iuferior  turbinated 
boos;  the  coiMari^  below  this  ridge  enters  into  the 
fnnnation  of  tho  inferior  meatus,  the  concavity  (3)  above 
the  ridge  Into  that  of  the  middle  meatus.  7.  Bpheno- 
r**Tt*f^  notch.  8.  Orbital  portion.  9.  Crista  turbinalis 
sqnrior  for  the  middle  turbinated  bone.  xo.  The  smooth 
Biirfaoe  of  the  tuberosity,  which  enters  into  the  formation  of  the  pterygoid  fussu. 
The  facets  ix  and  3  articulate  with  iht  two  pterygoid  {dates,  xi  with  uie  internal, 
3  with  tha  external. 

psrt  of  a  crest  (natal  or  palate  crest),  which  articulates  with  the 
Tomer.  The  inferior  mrfaee  is  uneven,  and  marked  by  a  slight 
transveTBe  ridge,  to  which  is  attached  the  tendinous  expansion  of 
tbe  tenaor  polati  muscle.    Near  its  external  border  are  two  openingis 
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line  large  and  one  eauil],  the  poderwr  foiatine  foramina;  they  are 
the  terminations  of  two  minute  cuuda,  and  tntnamit  the  deaeendina 
palatine  artery  and  nerves.  The  Doeterioi  border  is  concave,  and 
presents  at  its  inner  extremity  a  snarp  point,  which,  with  a  corre- 
gpondin^  point  m  the  opposite  bone,  constitut«B  the  palate  ipittt  for 
tne  tLtlochment  of  the  azygus  nvulie  muscle. 

The  perpendicni&r  plate  is  also  quadrilateral ;  and  presents  two 
gnrfacea,  one  intersal  or  nasal,  forminf;  part  of  the  wall  of  the  narcs ; 
the  other  external,  bounding  the  spheDO-maxillary  fossa  and  antrum. 
The  iniernal  lurface  is  msirked  near  its  middle  bj  a  horizontal  ridf^ 
(crista  turbinalia  isferior),  to  which  is  united  the  inferior  turbinated 
bone  ;  and,  about  half  an  inch  above  this,  by  another  ridge  (crista 
turbinalia  superior),  for  the  attachment  of  the  middle  turbinated 
bone.  The  concave  surface  below  the  inferior  ridxe  is  the  lateral 
boundary  of  the  inferior  meatus  of  the  nose ;  that  between  the  two 
ridges  curresponclB  with  the  middle  meatos,  and  the  surface  above 
the  superior  ridge  with  the  superior  meatus.  The  taUmal  turface, 
extremely  irregular,  is  rough  on  each  side  for  articulation  with 
neighbouring  banes,  and  smooth  in  the  middle  to  constitute  the 
inner  boundair  of  the  spheno-maiillary  fossa.  This  smooth  sui&ce 
terminates  inferioriy  in  a  deep  groove,  which,  being  completed  by 
the  tuberosity  of  the  Buperior  maxillary  bone  and  pterygoid  process 
of  the  sphenoid,  forms  the  pwtmor  palatim  canal. 


q8.— FeTTWDdlcuInr  plats  of  the  Hffht  ptJLta  botte, 
■sen  on  Its  externml  or  uphpno-mflxmBiiy  Burfue. 
1.  Tha  tciu^h  luHace  oT  thta  plate,  whlrh  BrtlcuUtH 
with  tJio  ■uperior  mAxU^v  boDO  and  bminda  iht 

Ute  tubaroiilt;  cj  the  auperlor  mkxlllAtj  batit  wnA 

t'bBrygoid  procHfl.  Tho  rough  aurfflce  to  the  left  of 
he  cuul(Okrtlciilat«  with  the  luteniAl  pterygoid 
puts.    3.  Spbrno-pBliilliie  notoh.    4,  j.  6.  Orbit*! 

eTKiillUrr  lu , _ _ 

llllsry  iHma.     J.  Sphenoidal  portion 
'■-■---■-'-     ~  Pterygoid- 


;.   Orbital   miiba. 


of  til    ■ 


^rygold  ptDcen  or  tubemdtf 


Near  the  upper  iiart  of  the  i>eq>endicular  plate  is  a  large  oval 

notch  completed  by  the  sphenoid,  the  ipheno-palati'ne  fommtn,  which 
transmits  the  superior  nasal  and  naso-palatme  ner\-es  and  spheno. 

elatine  artery,  and  serves  to  divide  the  upper  eitremity  of  the 
ne  into  two  portions,  an  anterior  or  orbital,  and  a  posterior  or 
sphenoidal  portion.  The  orbtiai  portion  is  hollow  within,  and  pre- 
sents five  surfaces  externally,  three  articular  and  two  free  ;  the  three 
articular  are,  anterior,  which  looks  forward  and  articulates  with  the 
superior  maxillary  bone,  internal  with  the  ethmoid,  and  posterior 
with  the  sphenoid.  The  free  surfacea  are,  superior  or  orbit^  which 
forms  the  posterior  part  of  the  floor  of  the  orbit ;  and  extemaC  which 
l«olts  into  the  spheno-maxilhiry  fossu. 
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which  it  articulates  with  the  vaginal  pioceflses  of  the  sphenoid.  The 
anteriofr  part  of  thia  border  la  hollowed  into  a  sheath  for  the  lecep- 
tkn  of  the  rostrum  of  the  sphenoid.  The  inferioT  border  is  thin  and 
aneven,  and  is  received  into  the  grooved  summit  of  the  nasal  or 
palate  crest  of  the  superior  maxillary  and  palate  bones.  The 
fodmofT  border  is  sharp  and  free,  and  forms  the  posterior  division  of 
the  two  nares.  The  anterior  border  is  more  or  less  deeply  grooved 
for  the  reception  of  the  central  lamella  of  the  ethmoid  and  the 
cartilage  of  the  septum.  This  groove  is  an  indication  of  the  early 
constitution  of  the  bone  of  two  lamellae,  united  at  the  inferior 
border.  The  lateral  surfaces  are  smooth  and  marked  by  small 
fnrows  for  vessels ;  each  has  a  groove  which  runs  downwards  and 
forwards,  giving  passage  to  the  naso-palatine  nerve,  and  terminates 
inferiorly  at  the  upper  opening  of  the  anterior  palatine  canaL  The 
vomer  not  unfre(iuentl^  presents  a  convexity  to  one  or  the  other 
side ;  generaUy,  it  is  said,  to  the  left 

Devalopnient. — By  a  single  centre,  which  makes  its  appearance 
at  the  same  time  with  those  of  the  vertebrae.  Ossification  begins 
from  below  and  proceeds  upwards.  At  birth,  the  vomer  presents 
the  form  of  a  trough,  in  the  concavi^  of  which  the  cartilage  of  the 
ieptum  nasi  is  placed ;  it  is  this  disposition  which  subsequently 
enables  the  bone  to  embrace  the  rostrum  of  the  sphenoid. 

The  vomer  has  no  muscles  attached  to  it 

Articillationfl. — ^With  mx  bones  :  sphenoid,  ethmoid,  two  superior 
maxillary,  two  palate ;  and  the  cartilage  of  the  septum. 
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The  lower  iaw  is  the  arch  of  bone  which  contains  the  inferior 
teeth  ;  it  is  divisible  into  a  horizontal  portion  or  body,  and  a  per- 
pendicular portion,  the  ramus,  at  each  side. 

The  body  is  divisible  into  two  portions.  That  above  the  mental 
foramen  {alveolar)  is  of  spongy  texture,  and  contains  the  sockets 
for  the  teeth — that  below  this  foramen  (JixieilaT)  is  thick  and  rounded  ; 
it  is  dense  in  structure,  and  is  marked  by  ridges  for  the  attachment 
of  muscles.  The  relative  proportion  of  these  two  parts  varies  with 
the  ace  of  the  individual :  in  childhood,  in  consequence  of  contain- 
iog  the  two  sets  of  teeth,  the  alveolar  portion  is  large,  and  the 
mental  foramen  is  near  the  lower  border  of  the  bone  ;  in  old  age,  on 
the  contrary,  from  the  loss  of  teeth  and  consequent  absorption  of  the 
dveolar  process,  the  basilar  portion  alone  remains,  and  the  mental 
foramen  is  situated  near  its  upper  border.  In  adult  age  the  alveolar 
ami  basilar  portions  are  of  equal  depth,  the  mental  foramen  being 
rituated  midway  between  the  upper  and  lower  border. 

Upon  the  extemal  matSiCB  of  the  body,  at  the  middle  line,  and 
extending  from  between  the  two  first  incisor  teeth  to  the  chin,  is  a 
ilig)it  ridge,  crUta  merUeUis,  which  indicates  the  point  of  cox\j  unction 
of  the  lateral  halves  of  the  bone  in  the  young  subject,  the  iymjkyna. 
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Immediately  external  to  this  ridge  Ua  depression  which  gives  oripn 
to  the  depreuor  labii  inferioris  mutcle ;  and,  correspoDdii^  with 
the  Toot  of  the  l*tenl  incisor  tooth,  another  depreMion,  the  tucmM 
/iMM,&r  the  lerator  Ubii  mferioris.  Farther  outwardi  is  an  oblique 
opeiuii(b  the  iMiittU  formnen,  for  the  exit  of  the  mental  nerve  and 
inferior  dental  arterj ;  and  below  this  foramen,  the  commencement 
(if  an  oblique  ridge,  which  mm  upwards  and  ontwuds  to  the  base  of 
the  coronoid  process,  and  gives  attachment  tu  the  depressor  angnli 
nria.  Near  the  posterior  part  of  this  aorface  is  a  rough  impreenon 
made  b^  the  niaiseter  mnscle ;  and,  immediatelj  in  front  of  ttiifl 
impression,  a  groove  for  the  facial  art«ry.  The  external  surface  »f 
the  lower  border  of  the  bonegives  attachment  to  some  fibres  of  th<- 

C^niB  myoidei  muscle.  The  buccinator  muscle  arises  from  the 
of  the  alveolar  piDcesB  as  far  forwards  as  the  first  molar  t«oth. 
The  projecting  tuberosity  at  the  posterior  extremity  of  the  lower 
jaw,  at  the  point  where  the  body  and  ramus  meet,  is  the  angle 

Upon  the  Internal  nirface  of  the  body  of  the  bone,  at  the  sym- 
physie,  are  two  small  pointed  tubercles  {gtnvd  Ivherdu) ;  immedi- 
ately beneath  these,  two  other  tubercles,  less  marked ;  beneath 
them,  a  ridge,  and  beneath  the  ridge  two  depressions  of  some  siie. 
These  four  points  give  attachment,  irom  above  downwards,  to  tbs 
genio-hyo-gloesi,  genio-h^oidei,  port  of  the  mylo-hyoidei,  and 
digastric  muscles.     Running  outwards  into  the  body  of  the  bone 


■lO.  .01— Tbs  lower  J»w, 
t,  Bjuuiu.  3-  Bytaph^u  ^  -  _^ 
for  Uia  dspnMoi  Ubli  InlRliiHi 
tniuol*.  s.  Ilantal  (oruooi.  6. 
BMenud  Dbllqus  lidss.  7.  QnxiTt 
for  the  lacUl  urteri;  the  rituiUiv  li 
thv  ffnwve  1*  marked  by  a  nMdi  In 


>  vnwve  1*  marked  bj  a  nMcu  lu 
I   boDt  a^  little  lu  femt  <<  the 


flnira.    t,  Ths  uiale.    a.  Rittneiij 
^  OiB  mTlo-hTolili 


Conmold  procew.     1 1,  Condjla, 


from  the  above  ridge  is  a  prominent  line,  the  myb-4wulMn  ridgt, 
which  gives  attainment  to  the  mylo-hyoid  muscle ;  abov«  its  pos- 
terior termination,  and  near  the  margin  of  the  alveolar  proceaa.  ths 
superior  constrictor  mnscle  and  pteiypvmaxillary  ligament  nave 
their  attachment  Immediately  above  the  ridge,  and  by  the  nde  of 
the  symphysis  is  a  smooth  concave  surface,  which  coitwptmds  wilk 
the  subungual  gland ;  and  below  the  ridge,  and  more  uctemolly,  t 
deeper  fossa  for  the  submaxillary  gland. 

The  niperior  bordor  of  the  body  of  the  bone  is  the  alveoUr 
a,  fumigbed  in  the  adult  with  alveoli  for  sixteen  teeth.    Ths 
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inferior  border  or  base  iB  rounded  and  smooth  ;  thick  and  everted  in 
front  to  form  the  chin,  and  thin  behind  where  it  merges  into  the 
an^e  of  the  bone. 

The  ramus  is  a  strong  square-shaped  process,  differing  in  direction 
at  Tarioos  periods  of  life ;  thus,  in  the  foetus  and  infant,  it  is  idmost 
parallel  with  the  body;  in  youth  it  is  obHaue,  and  gradually 
approaches  the  vertical  direction  until  manhooa ;  in  old  age,  after 
the  loss  of  the  teeth,  it  again  declines,  and  assumes  the  oblique 
direction.  On  its  external  surface  it  is  rough,  for  the  attachment  of 
the  masseter  muscle  ;  and  at  the  junction  of  its  posterior  border  with 
the  body  of  the  bone  it  has  a  rough  tuberosity,  the  angle  of  the 
lower  jaw,  which  gives  attachment  by  its  inner  margin  to  the  stylo- 
maxillary  ligament 

The  upper  extremity  of  the  ramus  presents  two  processes,  sepa- 
rated bv  a  concave  sweep,  the  tigmoia  notck.  The  anterior  is  the 
c4)ronoid  process/  it  is  sharp  and  pointed,  and  gives  attachment  to  the 
temporal  muscle.  The  posterior  process  is  the  eondyUy  which  is 
flattened  from  before  bacKwards,  oblique  in  direction,  and  smooth 
nu  its  upper  surface,  to  articulate  with  the  glenoid  cavity  of  the 
temporal  bone.  The  constriction  around  the  oase  of  the  condyle  is 
its  neeky  into  the  external  aspect  of  which  is  attached  the  external 
lateral  ligament  The  sigmoid  notch  is  crossed  by  the  masseteric 
artery  and  nerve. 

The  inUmal  surface  of  the  ramus  is  marked  near  its  centre  by  a 
large  oblique  foramen,  the  inferior  dental^  for  the  entrance  of  the 
inferior  dental  artery  and  nerve  into  the  dental  canaL  Bounding 
this  opening  is  a  sharp  margin,  to  which  is  attached  the  internal 
liberal  ligament,  and  passing  downwards  from  the  opening  a  narrow 
groove  which  lodges  the  mylo-hyoidean  nerve  with  a  small  artery 
and  vein.  To  the  uneven  surface  above  and  in  front  of  the  inferior 
dental  foramen  is  attached  the  temporal  muscle,  and  to  that 
below  it,  the  internal  pterygoid.  A  fossa  on  the  anterior  part  of 
the  neck  of  the  condyle  gives  attachment  to  the  external  pterygoid 
muscle. 

Dereloprndnt. — By  ttoo  centres ;  one  for  each  lateral  half,  the 
two  sides  meeting  at  the  symphysis,  where  they  become  unitefl. 
The  lower  jaw  is  me  earliest  of  the  bones  of  the  skeleton  to  exhibit 
ossification,  with  the  exception  of  the  clavicle ;  oesific  union  of  the 
symphysis  takes  place  durmg  the  first  year. 

Articnlations. — With  the  glenoid  fossse  of  the  two  temporal 
bones,  through  the  medium  of  a  fibro-cartilage. 

Attachment  of  Muscles.— To  fifteen  pairs :  by  the  external  sur- 
faccy  commencing  at  the  symph^s  and  proceeding  outwards,  levator 
labii  inferiorii^  depressor  labii  inferioris,  depressor  anguli  oris, 
platysma  myoides,  a  few  fibres  of  the  orbicularis  oris,  buccinator, 
and  masseter ;  by  the  internal  twrfaccy  also  commencing  at  ^  the 
symphysis,  the  genio-hyo-glossus.  genio-hyoid,  mylo-hyoid,  digas- 
tric, superior  constrictor,  temporal,  external  pterygoid,  and  internal 
pterygoid. 
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maziUanr  bones,  or  of  the  palate  procesfles  of  the  palate  bones  with 
eaeh  other. 

The  lehiiidylesiB  satnre  (^<i'8^if^ct,  a  fissure)  is  the  reception  of 
one  bone  into  a  sheath  or  fissure  of  another,  as  occurs  in  the  articu- 
lation of  the  rostrum  of  the  sphenoid  with  the  vomer,  or  of  the 
latter  with  the  perpendicular  lamella  of  the  ethmoid,  and  with  the 
naittl  crest  of  the  superior  maxillary  and  palate  bones. 

The  coroiial  satnre  (fig.  102)  extends  transversely  across  the 
vertex  of  the  skull,  from  the  upper  part  of  the  greater  wing  of  the 
sphenoid  of  one  side  to  the  same  point  on  the  opposite  side ;  it 
connects  the  frontal  with  the  parietal  bones.  In  the  formation  of 
this  suture  the  edges  of  the  articulating  bones  are  bevelled,  so  that 
the  parietal  rest  on  the  frontal  at  each  side,  and  in  the  middle  the 
frontal  rests  on  the  parietal  bones ;  they  thus  afford  to  each  other 
mutual  support  and  increased  consolidation  to  the  skull. 

The  sagittal  satnre  extends  longitudinally  backwards  along  the 
vertex  of  the  skull,  from  the  middle  of  the  coronal  to  the  apex  of 
the  lambdoidal  suture.  It  is  much  serrated,  and  serves  to  umte  the 
two  parietal  bones.  In  the  young  subject,  and  sometimes  in  the 
adul^  this  suture  is  continu^  through  the  middle  of  the  frontal 
bone  to  the  root  of  the  nose,  under  the  name  of  frontal  nUure,  Ossa 
triquetra  are  sometimes  foxmd  in  the  sagittal  suture. 

The  lambdoidal  sntnre  is  named  from  some  resemblance  to  the 
Greek  letter  lambda  (A),  consisting  of  two  branches,  which  diverge 
at  an  acute  angle  from  the  extremity  of  the  sagittal  suture.  This 
mature  connects  the  occipital  with  the  parietal  bones.  At  the 
posterior  and  inferior  angle  of  the  parietal  bones,  the  lambdoidal 
vature  is  continued  onwards  in  a  curved  direction  to  the  base  of  the 
akull,  and  serves  to  unite  the  occipital  bone  with  the  mastoid 
portion  of  the  temporal  It  is  in  the  lambdoidal  suture  that  ossa 
triquetra  occur  most  frequently. 

The  sqnamoos  sntnre  (fig.  102)  unites  the  squamous  portion  of 
the  temporal  bone  with  the  greater  ala  of  the  sphenoid  and  with 
the  parietal,  overlapping  the  lower  border  of  the  latter.  The  portion 
of  tne  suture  which  is  continued  backwards  from  the  squamous 
portion  of  the  bone  to  the  lambdoidal  suture,  and  connects  the 
mastoid  portion  with  the  posterior  inferior  angle  of  the  parietal,  is 
the  mado-varietal  nUure, 

Across  tne  upper  part  of  the  face  is  an  irregular  suture,  the  trans- 
Terse,  which  connects  the  frontal  bone  with  the  nasal,  superior 
maxillary,  lachrymal,  ethmoid,  sphenoid,  and  malar  bones.  The 
remaining  sutures  are  not  sufficiently  important  to  deserve  particular 
names  or  description. 

BEGIONS  OF  THE  SKULL. 

The  skull,  considered  as  a  whole,  is  divisible  into  four  re^ons : 
a  superior  region  or  vertex ;  a  lateral  region  ;  an  inferior  region  or 
base ;  and  an  anterior  region,  the  face. 
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The  Bapetlor  region,  or  vertex  of  the  skull,  is  bounded  anteriorly 
hy  the  frontal  eminences ;  on  each  side  by  the  temporal  ridge  and 
parietal  eminence  -,  and  behind  by  the  inperior  curved  line  of  the 
occipital  bone  and  occipital  protuberance.  It  is  eroeaed  tronaverBely 
by  the  coronal  auture,  and  marked  from  before  backwards  by  the 
■agittol,  which  terminates  posteriorly  in  the  lajnbdoidal  suture. 
Near  the  posterior  estreroitv  of  the  region,  and  on  each  ude  of  the 

T'  ttal  suture,  is  the  porietsi  foramen. 
D  the  inner  or  cer^>rat  tmfaet  of  this  region  ia  a  shallov  groove 
extending  aiang  the  middle  line  from  before  backwards,  for  Hm 
nperior  longitudinal  nnns  ;  at  each  aide  of  this  groove  are  several 
Broall  fusBiE  for  the  Pacchionian  bodies,  and  farther  oatwarda,  digital 
foMie  corresponding  with  the  convexities  of  tlie  convolutions,  and 
numerous  romi&ed  grooves  for  lodging  the  branches  of  the  meningeal 
arteriea 

The  later&l  region  of  l^e  skull  is  diviaible  into  three  portiont ; 
temporal,  mastoid,  and  zygomatic. 

Tne  tempond  portion  or  temporal  foua  is  bounded  above  and  behind 
by  the  temporal  ridge,  in  front  by  the  external  angular  proceM  of 
the  frontal  and  by  tne  malar  bone,  and  below  by  the  x^goma.  It 
is  formed  bypart  of  the  frontal,  great  wing  of  the 'sphenoid,  parietal. 
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squamous  portion  of  the  temporal,  malar  bone,  and  xyeoma,  and  is 
croaaed  by  five  sutures,  the  tnmsverse  of  the  face,  coronal,  sqnamon^ 
spheno-parietal,  and  squamo-sphenoidal ;  it  lodges  the  tempotw 
muscle  with  the  deep  temporal  arteries  and  nerves. 

The  miuUtid  portion  is  rough,  for  the  attachment  of  mnacles.  On 
its  posterior  part  is  the  mastoid  foramen ;  and  below,  the  maiitcdd 
jtroceas.    In  front  of  the  mastoid  process  is  the  external  anditoiy 
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otameiL  surronnded  by  the  external  anditory  process ;  and  in  front 
f  this  foramen  the  glenoid  cavity,  bounded  above  by  the  middle 
oot  of  the  zygoma,  and  in  front  by  the  eminentia  articularia. 

The  xfMomaUe  jporfum^  or  /omo,  ia  the  irregular  cavity  below  the 
ygoma,  bounded  m  front  by  the  superior  maxillary  bone,  internally 
y  the  external  pterygoid  plate,  above  by  part  of  the  great  wing  of 
be  sphenoid,  squamous  portion  of  the  temporal  bone,  and  temporal 
ana ;  and  externally  by  the  zygomatic  aren  and  ramus  of  the  l^wer 
iw.  It  contains  the  external  pterygoid,  part  of  the  temporal,  and 
Btemal  pterygoid  muscle ;  ana  the  internal  maxillary  artery  and 
iferior  maxilIarT  nerve,  with  their  branches.  At  ^e  inner  side 
lid  upper  part  of  the  zygomatic  fossa  are  two  fissures,  spheno-maxil- 
ay  and  ^terygo-maxillary.  The  sphena-maMlary  Jimtre,  horizontd 
1  direction,  opens  into  the  orbit,  and  is  situated  Mtween  the  great 
ing  of  the  spnenoid  and  the  superior  maxillary  bone.  It  is  com- 
leted  externally  by  the  malar  bone.  The  ptervgo-maxilUxry  fissure 
I  vertical,  and  descends  at  a  right  angle  from  tne  extremity  of  the 
receding.  It  ia  situated  between  the  pterygoid  process  and  the 
iberoeity  of  the  superior  maxillary  bone,  and  transmits  the  internal 
laxillary  arteiy.    At  the  angle  of  junction  of  these  two  fissures  is 

small  space,  the  spheno-maxUlary  fossa,  bounded  by  the  sphenoid, 
alate,  and  superior  maxillary  bone.  In  this  space  are  seen  the 
penings  of  five  foramina:  foramen  rotundum,  spheno-palatine, 
terygo-palatine,  posterior  palatine,  and  Vidian.  The  spheno-maxil- 
ury  fossa  lodges  Meckel's  ganglion  and  the  termination  of  the  inter- 
al  maxUlary  artery. 

The  hase  of  the  skull  presents  an  internal  or  cerebral,  and  an 
eternal  or  basilar,  surlkce. 

The  cerebral  swrjaju  is  divisible  into  three  parts,  which  are  named 
aterior,  middle,  and  posterior  fossa  of  the  base  of  the  cranium. 
lie  afhUrwr  fossa  is  somewhat  convex  at  each  side,  where  it  corre- 
ponds  with  uie  roof  of  the  orbits ;  and  concave  in  the  middle,  in 
lie  situation  of  the  ethmoid  bone  and  anterior  part  of  the  body  of 
ie  sphenoid.  The  latter  and  the  free  edges  of  the  lesser  wmgs 
mstitute  its  posterior  boundary.  It  supports  the  anterior  lobes  of 
le  cerebrum.  In  the  middle  line  of  this  fossa,  at  its  anterior  part, 
I  the  cruto  galli;  immediately  in  front  of  that  process,  the  foramen 
Kurnj'  and  on  each  side,  the  cribriform  plate  with  its  foraminOy  for 
le  transmission  of  the  filaments  of  the  olfactory  nerve,  and  a  slit 
ir  the  nasal  branch  of  the  ophthalmic  nerve.  Farther  back  in  the 
liddle  line  is  the  olivary  process,  and,  at  the  sides  of  this  process, 
le  optic  foraminOj  antertcr  and  middle  clinoid  processes,  and  vertical 
'ooves  for  the  internal  carotid  arteries. 

The  middle  fossa  of  the  base,  deeper  than  the  preceding,  is  bounded 
I  front  by  tne  lesser  wing  of  the  sphenoid  ;  oehind,  by  the  upper 
order  of  the  petrous  portion  of  the  temporal  bone ;  and  is  diviaed 
ito  two  lateral  parts  by  the  sella  turcica.  It  is  formed  by  the 
osAerior  part  of  the  body,  great  wing,  and  spinous  process  of  the 
)henoid,  and  by  the  petrous  and  squamous  portion  of  the  temporal 
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bone*.  Id  the  centre  of  thia  fogoa  ig  the  mUo  tureiea,  which  lodgei 
the  pituitary  gland,  bounded  in  front  by  the  antenor  and  miMle, 
and  behind  bj  the  donum  «p&*ppti  and  poiUrior  dinoid  proeate*. 
On  each  side  of  the  aella  turcica  u  the  carotid  groove  for  the  internal 
carotid  artery,  cavemotu  plexui  of  nerves,  i^vemoua  nnna,  and 
orbital  nerves  -  and  farther  ontwaida  the  following  foramina,  from 
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before  backwards :  iphenoidal  JUfUrt  (foramen  lac«rum  anterins)  fw 
the  tninBmisaion  of  the  thirtl,  fourth,  three  branches  of  the  ophthal- 
mic division  of  the  fifth,  and  the  aixth  nerve,  and  ophthalmic  vein ; 
foramen  roturuivm,  for  tiie  superior  maiillary  nerve  ;  foramen  ovale, 
for  the  inferior  maxillar;  nerve,  lesser  meningeal  artery,  and  lesser 
petrosal  nerve ;  foramen  ipinomm,  for  the  middle  menii^^eal  artery ; 
forajnen  iaeerutn  baeie  cranit,  which  is  crossed  by  the  internal  carotid 
artery,  carotid  plexus,  and  petrosal  branch  of  the  Vidian  nerve.  On 
the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone  i* 
a  groove,  leading  to  a  fissured  opening,  the  kiatiu  Fiulopii,  for  the 
petrosal  branch  of  the  Vidian  nerve  ;  and  immediately  beneath  this 
a  smaller  foramen,  for  the  lesser  petrosal  nerve.  To¥rardB  the  apex 
of  the  petrous  portion  is  the  notch  for  the  fifth  nerve,  and  below  it 
a  slight  depression  for  the  Gasserian  ganglion.  Farther  outwards 
is  the  eminence  which  marks  the  position  of  the  perpendicular  Kmi- 
circular  canal  Proceeding  from  the  foramen  spmoeum  are  two 
jirooves,  which  indicate  the  course  of  the  trunks  01  the  middle  men- 
ingeal artery.  The  whole  fossa  lodges  the  middle  lobea  of  the 
cerebrum. 
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The  poderior  foua^  larger  than  the  other  two,  is  formed  by  the 
odpital  bone,  petrous  and  mastoid  portion  of  the  temporals,  and  by 
small  part  of^the  sphenoid  and  parietals.  It  is  bounded  in  front 
7  the  upper  border  of  the  petrous  portion  and  dorsum  ephippii, 
Dd  alon^  its  posterior  circumference  by  the  groove  for  the  lateral 
inuses;  it  gives  support  to  the  pons  Varolii,  medulla  oblongata, 
Dd  cerebellum.  In  the  centre  of  this  fowa  is  the  foramen  magnum^ 
oonded  at  each  side  bj  a  rough  tubercle,  which  gives  attachment 
0  the  odontoid  ligament,  and  bj  the  anterior  condylar  foramen, 
n  front  of  the  foramen  magnum  is  the  concave  surface  (clivus 
Unmenbachii)  which  supports  the  medulla  oblongata  and  pons 
Tiiolii,  and  on  each  side  the  following  foramina,  from  before  back- 
mdsL  The  internal  auditory  foramen,  for  the  auditory  and  facial 
lerve  and  auditory  artery;  liehind,  and  externally  to  this,  is  a 
mall  foramen  leadinff  into  the  aquieduetui  vedibulij  and  below  it, 
wtly  concealed  by  we  edge  of  the  petrous  bone,  the  oguox/ucfiw 
otklem;  next,  a  long  fissure,  the /oromen  lacerwm  poderius  or  jugular 
otmmen,  partially'  divided  into  two  by  the  jugular  spine,  the 
lifter  portion  giving  passage  to  the  commencement  of  the  internal 
ngolar  vein,  and  the  inner  to  the  eighth  pair  of  nerves.  Converg- 
ng  towards  this  foramen  from  behind  is  the  deep  groove  of  the 
ileral  sinus,  and  from  the  front  the  groove  for  the  mierior  petrosal 
innsL 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  wliich  gives 
ttacbment  to  the  falx  cerebelli,  and  divides  the  two  iiuerior 
one  of  the  occipital  bone ;  and  above  the  ridge  is  the  internal 
tcdpital  protuberance,  the  transverse  groove  Imlgins  the  lateral 
inna,  ana  the  transverse  ridge  giving  attachment  to  tne  tentorium 
serebellL 

The  external  mrface  of  the  base  of  the  skull  is  extremely  uneven. 
*>om  before  backwards  it  is  formed  by  the  palate  processes  of  the 
laperior  maxillary  and  palate  bones  ;  the  vomer  ;  pterygoid,  roinous 
irooesses,  and  part  of  tne  body  of  the  sphenoid ;  unaer  surface  of 
lie  squamous,  petrous,  and  mastoid  portion  of  the  temporals ;  and 
>y  the  occipital  bone.  The  palate  processes  of  the  superior  maxil- 
aiy  and  palate  bones  constitute  the  hard  palate,  which  is  raised 
ibove  the  level  of  the  rest  of  the  base,  and  is  surrounded  by  the 
Jveolar  processes  containing  the  teeth  of  the  upper  jaw.  At  the 
interior  extremity  of  the  hsad  palate,  and  directly  behind  the  front 
ncisor  teeth,  is  the  anterior  palaline  or  incisive  foramen^  the  termiua- 
don  of  the  anterior  palatine  canal,  which  transmits  the  naso-palatine 
nerves  and  anterior  palatine  arteries.  At  the  posterior  angles  of  the 
palate  are  the  podenor  palatine  foramina,  for  the  palatine  nerves  and 
irteriea  Passing  inwards  from  these  foramina  is  the  transverse  ridge, 
U>  which  are  attached  the  aponeurotic  expansions  of  the  tensor  palati 
tnuscles ;  and  at  the  middle  line  of  the  posterior  border,  the  palate 
tpine,  which  gives  origin  to  die  azycDs  uvulse.  Tlie  hard  palate  is 
aiarke<l  by  a  crucial  suture,  which  distinguishes  the  four  processes 
)f  which  it  is  compo6e<l.    Behind,  and  alx>ve  the  hard  palate,  are 
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OBBITS. 


OBBITa 

The  orbits  are  two  quadrilateral  hollow  cones,  situated  in  the 
upper  part  of  the  face,  and  intended  for  the  reception  of  the  eye- 
balls, with  their  muscles,  vessels,  and  nerves,  and  the  lachiymal 
glands.  The  central  axis  of  each  orbit  is  directed  outwards,  so  that 
the  axes  of  the  two,  continued  into  the  skull  through  the  optic 
foramina,  would  intersect  over  the  middle  of  the  sella  turcica.  The 
superior  boundary  of  the  orbit  is  formed  by  the  orbital  plate  of  the 
frontal  bone,  ana  part  of  the  lesser  wing  of  the  sphenoid  ;  the  inferior 
by  part  of  the  malar  bone,  superior  maxillary,  and  palate  bone ;  the 
intemcU,  by  the  lachrymal  bone,  os  planum  of  the  ethmoid,  and  part 
of  the  body  of  the  sphenoid  ;  liie  external,  by  the  orbital  process  of 
the  malar  bone  and  great  winff  of  the  sphenoid.  These  may  be 
expressed  more  clearly  in  a  tabmar  form  : — 

FrontaL 
Sphenoid  (leMer  wing). 


Outer  walL 

Malar. 
Sphenoid  (greater  wing). 


Orbit 


Inner  wUl. 

LachrymaL 

Ethmoid  (ob  planum). 

Sphenoid  (body). 


Malar. 

Superior  Maxillary. 

Palate. 

There  are  nine  openings  communicating  with  the  orbit :  the  optic, 
for  the  admission  of  the  optic  nerve  and  ophthalmic  artery ;  the 
epKenoidai  fissure,  for  the  transmission  of  the  third,  fourth,  the  three 
branches  of  the  ophthalmic  division  of  the  fifth  nerve,  the  sixth 
nerve,  and  the  ophthalmic  vein  ;  the  spheno-maxilkMry  fi^smre,  for  the 
passage  of  the  superior  maxillary  nerve  and  infraorbital  artery  to 
the  opening  of  entrance  of  the  infraorbital  canal  y  temporo-fnalar 
foramina,  two  or  three  small  openings  in  the  orbital  process  of  the 
malar  bone,  for  the  passage  of  nlaments  of  the  orbital  Dranch  of  the 
superior  maxillary  nerve  ;  anterior  and  posterior  ethmoidal  foramina 
in  the  suture  between  the  os  planum  and  frontal  bone,  the  former 
transmitting  the  nasal  nerve  and  anterior  ethmoidal  artery,  the 
latter  the  posterior  ethmoidal  artery  and  vein ;  the  opening  of  the 
nasal  ducty  and  the  supraorbital  notch  or  foramen,  for  the  supra- 
orbital nerve  and  artery. 


8PHEN0-MAXILLABY  FOSSA. 

This  is  a  small  space  situated  between  the  bones  of  the  head  and 
those  of  the  face ;  it  corresponds  in  position  to  the  junction  of  the 
spheno-maxiilary  and  pterygo-maxillary  fissures.    It  is  triangular  in 


form,  tad  ii  bounded  above  by  tha  hoij  of  the  sphenoid,  in  front  bjr 
the  nipenor  maxUIur,  behind  bj  the  tnae  of  the  pterygoid  plate  of 
the  Bpaetioid,  intemallj  bj  tiie  rertical  plate  of  the  palate ;  it  ia 
wide  aboTe,  near  the  baae  of  the  sknlL  but  narrow  below,  where  it  ia 
coDtinned  into  the  n^^r  part  of  the  descending  palatine  canal. 
The  foasB  has  opening  into  it  three  fissures  and  five  foramina  ;  the 
foamer  are  the  sphenoidal,  spheno-maxillMT,  and  pterygo-maxillary ; 
the  Utter  are  the  foramen  Totundum,  Vidian,  deacending  palatine,' 
rtOTgo-palatine,  and  spheno-palatins.  The  foramen  rotundiun, 
Vidisn,  and  pteirgo-patatine  loramina  are  on  the  posterior  wall, 
being  placed  m  the  order  of  their  enumeration  Avm  above  down- 
waii£ ;  the  spheno-palatine  ia  on  the  inner  wall,  and  the  descending 
palatine  below.  The  fossa  lodges  Meckel's  gan^ia  and  the  third 
part  of  the  internal  maiillaiy  uiery ;  and  the  foramina  which  open 
mto  it  (with  the  eieeptiou  of  the  foramen  rotnndum)  give  passage 
to  oerve-twiga  derived  from  the  ganglion  and  small  brancbM  of 
the  BTteiy. 


The  nasal  fosss  a 


KASAL  FOSaS. 

regular  C£ 


_.      .  „    .  itiea  situated  in  the  middle 

of  the  face,  and  eitendins  from  before  backwards.  They  are 
boonded  aAor«  by  the  nasal  Doues,  ethmoid,  and  sphenoid  ;  below  by 
the  palate  processes  of  the  snperior  malillarv  and  palate  bones  ; 
etiemaiiy  by  the  superior  maiilUty,  lachrymal,  inferior  turbinated, 
aaperior  and  middle  turbinated  bones  of  the  ethmoid,  palate,  anci 
internal  pterygoid  plate  of  the  sphenoid ;  and  the  two  foesie  are 
■eparated  by  the  vomer  and  perpendicular  lamella  of  the  ethmoid. 
These  may  te  more  clearly  eipremed  in  a  tabular  form  : — 


Palate  proeatm  ol 

Each  nanl  foew  is  divided  into  three  irregular  longitudinal  pan- 
aages,  or  nuatusM,  hy  three  procntaee  of  bone,  which  project  from  il^ 
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outer  wall — the  mperior,  middle,  and  inferior  tnrbiDated  bone ;  the 
niperior  and  middle  turbinated  bone  being  procenet  of  the  ethmoid  ; 
the  inferior,  a  distinct  bone  of  the  face.  The  mparlor  meatna 
occupies  the  superior  and  posterior  part  of  each  foeaa :  it  ia  aituated 
betveen  the  superior  and  middle  toibinated  bone,  and  has  opening 
into  it  three  foramina — viz.,  fotamen  of  the  pooterior  ethmoid  cells, 
fotsmen  of  the  sphenoid  cells,  and  8pheno-{«lBtine  foramen.  The 
middle  meatm  >b  the  space  between  the  middle  and  inferior  tur- 
binated bone ;  it  also  presents  three  foramina,  the  opening  of  the 

Fia.  I 

to  Uie  right  ol  __.   .._.., 

thvbDDyHptmnnmoTad  Is  order 
to  •]»«  Uu  «it«m]  mD  ol  tb* 
Mt  KiHL  I.  PnmCU  bfXM.  t. 
Null  bang.  3.  CiWb  nlU.  Iht 
poora  batman  i  ud  j  I*  Iti* 
htfln]  IwuDdar?  of  Uta  fotunaq 
cueuin.     ,.    Cribrifmo  rOata  ol 

Bonaa  1.  4,  imd  )  t^  tha  aupa- 
rlor  boiindiU7  of  tha  niMil  fo«a. 
6r  BiuUiLr  partlon  of  tha  ■phanaltl 
bona.    7,1.  I^lat ' 

batwwn  7,  7  '-  ' 


F^itte  n 


1.  Optolng 


parior  mB&tuft.  e.  A  probe  pavod  Into  tha  pcMtarlor  athmo 
or  the  ■pfaanoldal  csTla  Into  tha  lupaitor  maatua.  t  8pl 
/.  Ulddle  turbiuted  bona.  «.  g.  Mlddla  mwtuL  h.  A  pmba  ^Bnd  toto  the  la- 
fiindlbul*r  canal  leading  from  Uia  froblAl  elDUHa  and  autarloT  ethmoidal  cttlla ;  tb« 
trluigular  ftpertura  imtaedUtal;  aboTe  the  lattn- 1*  tha  apeniai  at  tha  aoCnim. 
t.  Inferior  turblnitad  bone.  1. 1.  Infsrior  neaCua.  1,  (.  A  probe  puaad  up  tha 
oaaal  duct,  ihowlnj;  the  dlfvctlDn  of  th^t  imiuL  m.  Internal  ptcirgold  j^ta. 
H.  Ita  huuular  proooia.  ».  EliUmal  pteryfoldplite.  c.  Root  of  pterygoid  ifOMaaee. 
q.  Poitarlor  patina  forunina.  r.  Roi^  of  the  left  orbit,  i.  t^s  tanicsa. 
t.  OrooTs  for  the  lultum  of  thelntamal  cuotlduteTyiwnTertedlDtoafonniaiib; 

cllDOid  pncaaa.    *.  fialli  tuicla.    f.  Poatorfar  cllnold  proooH. 

ftontal  sinus,  of  the  anterior  ethmoid  cells,  and  of  the  antrum.  The 
largest  of  the  three  passages  ia  the  inferior  meatus,  which  is  the 
space  between  the  inferior  turbinated  bone  and  the  floor  of  the  nasal 
foBsa ;  in  it  there  are  two  foramina,  the  termination  of  the  nasal 
duct,  and  the  opening  of  the  anterior  palatine  canal  In  the  recent 
state  the  Eustachian  tube  looks  forward  into  the  norea,  and  opens 
into  the  pharynx  just  behind  the  inferior  meatus  j  it  may  therefore 
be  considered  practically  as  a  third  opening  into  the  latter.  The 
nasal  foesie  commence  upon  the  face  .bj  a  mt^  irregular  opening 
the  anterior  nares,  and  terminate  posteriorly  m  the  two  posterior 
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TEBTEBKAL  THEOBY  07  THE  SKULL. 

Aceording  to  this  theory,  the  skull  consuta  of  a  aeries  of  vertebne, 
modified  to  Bait  ita  prinury  idea,  tliat  of  protectiiig  the  biain  and 
lod^ng  the  orguis  <a  Knution.  The  base  of  the  akull  &om  the 
6ont  of  the  foninea  magnnm  to  the  criat&  galli  coiutitut«8  the 
cenb» ;  the  txpanded  cauial  bones  form  the  neural  atches ;  and 
th«  hvoid  bone  and  bonea  of  the  face  aie  the  hKmal  aTche&  It  ia 
aeoaliy  considered  to  be  composed  of  four  TertebisEk 


uiil  nrUbiB ;  thg  d( 


aaeh.     i.  Ttaa  oodplta].    i,  Tba  putctal  or  post-aphani 
■lilMiiald.    4.  Ibt  nun]  «  Btlundd. 


Tbe  oodpttal  vertebra  is  compoaed  as  follows :— The  basilar  pro- 
cesa  is  the  centrum,  the  foramen  masnum  the  luitral  canal,  the 
cnutial  flattened  part  of  the  occipital  the  neunU  tpine.  The  fumal 
arch  ie  composed  of  the  styloid  proceea  of  the  mastoid  bone,  which 
is  considered  to  belot^  to  the  occipital  rather  than  the  temporal ; 
and  the  stjio-hjoid  ligament,  which  is  the  homolo^e  of  the  osseona 
part  of  the  hyoidean  aich  in  many  animals,  and  u  rudimentaiy  in 
man-     The  hanud  ijnrte  is  the  body  of  the  hvoid  bone. 

The  psrlrtal  or  post'Sphanold  vertebra  tuu  for  cmtrvm  the  body 
of  the  sphenoid  as  far  forward  as  the  olivary  procesa,  which  latt^ 


the  apheDoidal  apon^  bones,  is  developed  separately, 
ivision  of  tiie  body  la  called  the  jmtt-tphtttoid  bone. 
i  is  formed  of  the  greater  wings  and  the  parietal 


pariet^ 


1x8 


TEBTH. 


The  bicnspid  teeth  (bicuspidati,  pTemolars),  two  at  each  side  in 

each  jaw,  follow  the  canine,  and  aie  intermediate  in  size  between 

them  and  the  molars.    The  crown  is  compressed  from 

•      before  backwards,  and  surmounted  by  two   tubercles, 
one  internal,  the  other  external,  the  latter  being  the 
largest      The  neck  is  oval ;    the  root  is   compressed, 
marked  on  each  side  by  a  deep  groove,  and  bifid  near  its 
^  Grin^~  apex.    The  teeth  of  the  upper  law  have  a  greater  tendency 
surface  of  to  the  division  of  their  roots  tnan  those  of  the  lower,  and 
an  upper   the  posterior  than  the  anterior  pair.    The  lower  bicuspids 
bicuspid,    j^g  smaller  than  the  upper  ;  their  outer  cusp  is  long  and 
prominent,  and  is  bent  inwards ;  the  inner  cusp  is  smaller,  and  is 
connected  with  the  outer  hj  a  slight  ridge. 

The  molar  teeth  (multicuspidati,  grinders),  three  at  each  side  in 
each  jaw,  are  the  largest  of  the  permanent  set  The  first  molar  is 
the  largest  and  broadest,  and  the  third  is  the  smallest,  so  that  there 
is  a  padation  of  size  of  these  teeth.  The  crown  is  quadrilateral, 
and  18  surmounted  by  four  or  five  tubercles  ffour  in  the  upper,  five 
in  the  lower  molars) ;  the  neck  is  large  ana  round,  and  uie  root 
divided  into  several  fangs.  In  the  upper  jaw  the  fijrst  and  second 
molar  teeth  have  three  roots,  sometimes  four,  more  or  less  widely 
separated  from  each  other,  two  of  the  roots  being  external,  the  other 


T^4' 


Fio.  no.— Masti- 
cating surface 
of  a  first  upper 
molar  of  the 
left  side. 


Fio.  X I  x.^Hasticating  surface 
and  side  riew  of  first  lower 
molar  of  right  side.  The 
small  figures  indicate  the 
five  cusps. 


Fio.  X 12.— Masticating  soiface 
and  side  riew  of  second 
lower  molar  ai  right  fldde. 
The  small  figures  indicate 
the  four  cusps. 


internal.  In  the  lower  there  are  but  two  roots,  anterior  and  pos- 
terior, flattened  from  behind  forwards,  and  grooved  so  as  to  mark  a 
tendency  to  division.  The  third  molars,  or  icisdom-tedh  (dentes 
sapientiae),  are  smaller  than  the  other  two ;  they  present  three 
tubercles  on  the  surface  of  the  crown,  and  the  root  is  single  and 
grooved,  appearing  to  be  made  up  of  four  or  five  fangs  compressed 
together,  or  partially  divided.  In  the  lower  jaw  the  fjEmgs  are  fre- 
quently separated  to  some  distance  from  each  other,  and  curved 
backwards,  so  as  to  offer  considerable  resistance  in  the  operation  of 
extraction. 

The  range  of  teeth  in  each  jaw  forms  a  pretty  uniform  curve,  with- 
out any  break  or  diast^moj  such  as  occurs  to  some  extent  in  the 
Quadrumana,  and  more  markedly  in  the  Rodents  and  Raminanta 
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OIu>TMt«n  of  ths  T«nponr7  TeetiL— In  general  fona  these 
rewmble  the  teeth  of  Hie  permanent  set,  bat  they  aie  smAller.  The 
""W'^  which  corers  the  crown  termuutee  in  &  tnoie  distinct  edge 
than  in  the  pemMnent  teeth,  so  th&t  the  neck  is  more  evidently  con- 
■tticted.  The  «"'"■■  are  lelatively  shorter,  and  their  crowns 
brooder  th&n  tiioee  which  succeed  them.  The  second  molar  is  the 
lUKest,  beinz  indeed  larger  than  the  second  permanent  bicnspid 
which  succeeds  it  The  &st  upper  molar  haa  only  three  cosps,  the 
ncond  has  four,  the  fint  lower  molar  baa  foar  and  the  second  five 
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If  a  vertical  section  be  made  throu;^  a  tooth,  it  will  be  found 
to  be.  hollowed  out  in  its  interior  into  a  small  cavity,  the  pulp 
cavity,  which  has  a  general  resemblance  in 
its  form  to  the  ezteiml  configuration  of  the 
tooth.  It  extends  npwards  a  little  into  the 
cuape,  and  is  prolonged  downwards  into  the  j^^ 
bnoB,  terminating  at  the  extremitj  of  each 
^tbe  latter  in  a  small  opening  which  trans- 
mita  the  veaaela  and  nerves.  This  cavity 
ii  filled  with  a  soft,  highly  vascular,  and 
MnatiTe  substance,  call^  the  dental  palp, 
which  connats  of  gelatinous  tissue  inter- 
mingled with  nucleated  cells,  and  enpports 
capillaiy  loops  and  minute  nerve  fibres  ; 
the  pulp  is  continuous  through  the  aper- 
tures at  the  exbemity  of  the  fangs  with 
the  perioeleom  on  the  outaide  of  the 
tooth. 

The  solid  portion  of  the  tooth  is  com- 
poaed  of  three  distinct  stracturea  -—U)  The 
dantliie  or  iroiTi  which  forms  the  bulk  of 
the  tooth  1  (2)  the  saunel,  which  forms  a  fio-  __,    . .. 
thick  coveiiM  to  the  crown ;  and  (3)  the      ?°^^Si 
emmiti  whicn  covers  the  fang  externally.       d.  Ohkhu  ucnHsna  Kt 

The  (teitlll*(ivoiy  or  tooth  bone)  ia  a  hard  l^°'f'^*;^^^^  '*^ 
anbetance  having  some  resemblance  to  bone,  ouwr^ut  m  dsnSu^  * 
but  on  microacopiG  examination  it  appears 

lo  cotuiflt  of  very  minute,  tapering,  ana  branchinotubnlea,  embedded 
in  a  dense,  homogeneous  iutertubular  matrix.  These  tuoules  com- 
mence bv  their  la^er  ends  in  the  wall  of  the  pulp  cavity,  and  pursne 
a  rwUabng  and  serpentine  course  towards  the  periphery  of  the 
tooth  ;  th^  oiva  off  minute  branchea  from  their  aides,  and  divide 
diehotomoos^  aa  tliey  proceed,  so  that  when  they  reach  the  outer 
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layen  of  the  dentine  thej  have  become  very  numeiona  and  minute. 
Upon  croes  section  the  dentinal  tubules  appear  each  tA  be  eunounded 


by  an  annulue  of  considerable  thickness  (fi^  1 1 ;) ;  but  it  is  probable 
that  this  appearance  results  from  the  obliquity  of  the  section,  by 
which  a  certain  length  at 
the  tubes  is  seen  as  well  as 
their  extremides.  Thetme 
wall  of  the  canal  can  only 
be  seen  as  a  faint  yellow 
ring  (dentinal  aheath  of 
Neumann),  and  even  this 
is  not  always  manifeet.  In 
the  recent  state  the  tnbnlea 
are  occupied  by  a  proto- 
■  plaamic  substance  (den- 
'  tinaltibie  of  Tomes),  which 
is  continuous  with  the  nu- 
cleated cells  of  the  dental  pulp,  and  which  serves  to  convey  untri- 
tive  material  to  the  dentine  ;  it  appean  also  to  confer  on  the  latter 
a  certain  amount  of  sensibility.  The  tubules  are  moot  nnmerons 
in  the  crown  (fig.  US,  a),  where  they  are  closely  crowded  together, 
while  in  the  fang  they  are  much  more  scattered,  bo  that  here 
the  matrix  fonns  the  laivut  element  (&g.  115,  B).  The  matrix 
of  the  dentine  appears  to  oe  perfectly  homogeneous,  without  tnce 
of  fibres  or  granules ;  when  softened  by  reagents  it  haa  a  ten- 
dency to  split  up  into  lamiuK,  but  no  such  lamination  is  obBerrable 
is  hard  sectiona  The  surface  of  the  dentine  which  is  in  Cfoitact 
with  the  enamel  is  marked  by  hex^onal  depressions,  corresponding 
to  the  ends  of  the  enamel  fibres.      In  the  fang  the  outer  ptntion 
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of  the  dentine — ntmel  j,  that  next  the  cement — hu  often  a  peculiar 
nodnlar  appeanuicB  (fig.  1 14,  b),  which  reenlta  from  the  incomplete 
fusion  of  the  calcareoui  masaea  when  they  are  depodted.  Fretjnently 
also  we  find  in  thia  situation  iiT^nlar  lacunar  spaces,  which  are 
filled  with  the  Mine 
protoplaamie  material  aa 
the  dentinal  tabnlea. 

The  <*ilinni>1  forms  a 
CToat  orer  the  whole  ez- 
poeed  siirface  of  the 
crown  of  the  tooth  to  the 


root ;  it  is  thiclRBt  on 
the  nunmit  of  the  tooth, 
and  becomes  gradnall; 
thinner  as  it  approaches 
the  neck.    It  is  trans- 
lucent  and    blnish    in  ] 
thin  section^  and  is  the      Wtb 
hardest  and  most  brittle      ^^'i' 
aubstance  in  the  bodjr ;  it  contains  onlj  about  3  j  per  cent  of  animal 
matter. 

The  enamel  is  compoaed  of  minnte  fibres  which  run  in  a  wavv 
coune  from  the  dentine  to  the  free  smface  of  the  crown,  and  whicti 
on  crooB  section  are  seen  to  be  hexagonal  (fig.  117,  a).  B^  their 
attached  ends  they  lit  into  the  pits  alread]'  deBcribed  as  existing  on 
the  surface  of  the  den-  a.  B 

tine.  The  enamel  fibres 
are  marked  at  irregular 
interrals  hj  transverBe 
liuea(fig.  117,  B^  which 
paeeiblj  roay_  indicate 
their  fonnation  from 
«;gr^ated  cells,  al- 
thongh  this  is  denied 
bv  many  hislologiatH, 
who  consider  them  to 
resnit  from  the  fibres 
of  miperimpaaed  layetB  I 
mnnmg  m  opposite 
directions  The  enamel 
is  covered  h;  a  thin  membrane  (composed  of  non-nucleated  hom^ 
scales)  which  separates  from  it  on  the  application  of  hydrochloric 
acid— thia  ia  called  the  culide  of  Ae  mamet,  or  Naimyth'i  membratu. 

The  cortical  substance,  or  cemant,  forms  a  thin  coating  over  the 
root  of  the  tooth,  from  the  termination  of  the  enamel  to  the  opening 
in  the  apei  of  the  &ng.  In  structure  it  is  analoaous  to  bone,  and 
is  characterised  hv  the  presence  of  lacuna  and  canaUculi  (fig.  1 14,  e), 
but  it  generally  has  no  Haversian  canals,  althoi^  these  also  may 


b«  lft«elilu-l;  tiflxucnu^     ] 


Mu^ad 
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appear  in  the  cement  in  old  age.  It  increases  in  tldckness  as  age 
advances,  and  gives  rise  to  those  exostoeed  appearances  occasionaUy 
seen  on  the  teeth  of  very  old  persons,  or  in  those  who  have  taken 
much  mercuiy.  In  old  age  the  pulp  cavity  is  often  fiUed  up  and 
obliterated  by  osseous  substance  analogous  to  the  cement,  but  Dear- 
in^  also  some  resemblance  to  dentine.  This  is  called  osUodenHne; 
it  IS  traversed  b^  canals  which  are  surrounded  by  concentric  Iftming*^ 
like  the  Haversian  canals  of  bone. 

The  tooth  pulp,  as  stated  above,  is  continuous  with  the  periosteum 
of  the  alveolus.  On  its  surface  is  a  layer  of  fine  columnar  ceUs 
which  are  in  close  contact  externally  with  the  inner  surDeuse  of  the 
dentine,  and  contain  oval  nuclei  at  their  bases ;  as  they  are  chiefly 
instrumental  in  the  formation  of  that  tissue,  they  have  received  the 
name  of  "  odontoblasts.''  Some  authors  state  that  they  give  off  pro- 
cesses which  pass  into  the  dentinal  tubules  and  become  continuous 
with  the  fibres  therein  contained.  Beneath  these,  numerous  fusiform 
or  pyramidal  cells  are  found,  many  of  which  wedge  themselves  in 
between  the  odontoblasts,  while  others  are  continuous  with  the  rami- 
fied cells  of  the  reticulum  to  be  presently  mentioned.  Klein  believes 
that  it  is  this  deeper  cell  stratum  and  not  the  layer  of  odontoblasts 
which  sends  processes  into  the  dentinal  tubules.  The  cells  of  the 
pulp,  as  well  as  the  blood-vessels  and  nerves,  are  supported  by  a  fine 
reticulum  formed  by  ramified  nucleated  cells.  Numerous  non- 
medullated  nerve  fibres  run  through  the  pulp,  some  of  which  have 
been  traced  to  the  layer  of  odontoblasts,  and  it  is  probable  that  tibey 
also  pass  into  the  dentine.  A  dense  network  of  capillaries  occupies 
the  outer  part  of  the  pulp. 


DEVELOPMENT  OF  THE  TEETH. 

At  the  time  when  the  germs  of  the  teeth  first  make  their  appear- 
ance the  lower  jaw  consists  of  embrpronic  tissue,  composed  chicly 
of  branched  cells,  in  which  a  cartilaginous  rod,  the  eartilage  of 
Meckel^  is  embedded.  At  this  period  the  sui>erior  maxillaiy  pro- 
cesses, formed  also  of  embryonic  tissue,  have  just  met  and  united 
with  the  pre-maxillarv  or  inter-maxillary  process.  In  the  position 
of  the  future  alveolar  border  an  upgrowth  of  epithelial  cells  produces 
two  narrow  ridges  arranged  in  a  horse-shoe  form ;  the  groove  oetween 
these  ridges  (formerly  described  as  the  primitive  dental  groove)  is 
almost  entirely  filled  up  with  cells  which  are  actively  srowins  and 
rapidly  increasing  in  number.  This  growth  of  cells  takes  a  aown- 
ward  as  well  as  an  upward  course  so  as  to  invade  the  tissue  occupv- 
ing  the  position  of  the  future  jaw,  but  instead  of  passing  vertically 
downwaitis  becomes  inclined  inw^s  at  its  lower  extremity  (see  fig. 
1 1 8,  i);  in  cross  section  this  inflection  of  cells  closely  resembles  a 
tubular  gland.  At  their  deepest  point  the  cells  increase  in  number 
more  rapidly  than  elsewhere  so  as  to  result  in  the  nroduction  of 
expansions  taking  somewhat  the  form  of  Florence  flasks ;  and  it  is 
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U*  that  whQe  the  inflection  of  cella  takes  place  along  the  whole 
f^nce  of  the  jaw,  the  expannona  are  onlf  produced  at  those 
when  teeth 

/  2 
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neatlv  elon-  tooth  lu.  k.  Ouim  poinon 
and  Uieir  •^™f™-  *.Boa.o[i»-. 
recede  to  their  bases ;  the  central  cells  become  chieflf  con- 
into  a  stellate  reticulmn,  the  pioceases  of  the  cells  commnni- 
&eel7  with  each  other,  bat  those  which  lie  in  contact  with  the 
nar  cells  neit  the  dentinal  papilla  remain  unchaoged  and  fonii 
Hm  itUermaliiim.  During  these  changes,  and -fur  long  after, 
ithelinm  constituting  the  enamel  organ  remains  connected  with 
n  the  aorfitoe  of  the  jaw  h  j  a  narrow  process  or  neck, 
t  dtHtinal  paptila  are  first  observed  as  slightly  opaque  spots  at 


thfl  doraloTHnan! 
iltboUum  Wps 


(.  etslUU  n 
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Dome  little  distance  from  tbe  surface  and  at  points  coireBponding  ta 
the  flask-like  eipauaioua  above  deacribed  ;  they  ore  almost  as  early 
in  making  their  appearance  as  the  latter,  but  are  at  fintmneh  dower 
in  development,  so  that  the  enamel  organ  is  for  some  tinie  veiy  large 
[n  proportion  to  the  dentinal  papilla.  Not  only  doee  the  dentdnal 
papilla  KTOW  upwards  into  the  cupped  cavity  formed  bj  the  lower 
part  of  Oxe  enamel  germ,  but  it  also  gives  oSf  lateral  procesBes  which 
pass  t«  the  sides  of  that  organ,  and  by  a  continuous  upward  growth 
come  later  to  enclose  it  and  form  the  dental  sac  At  firet  the 
dentinal  papilla  only  diffen  from  the  rest  of  the  substance  of  the 
jaw  in  being  more  vascular  and  containing  more  cells,  but  it  soon 
assumes  the  form  of  the  future  tooth,  becoming  simply  conical  for  a 
canine,  having  two  cusps  for  a  bicuspid,  and  four  or  five  for  a  molar. 
The  cells  on  the  surface  of  it  become  distinguished  &om  the  rest  by 
their  columnar  form  and  close  aggr^ation,  so  that  they  form  a 
compact  laver,  which,  from  the  part  it  plays  in  the  formation  of  the 
dentine,  has  been  named  the  memftruno  eWu,  the  individual  cdls 
being  colled  odonhMtutt     These  cells  are  furnished  with  j 


by  means  of  which  thev 
commnnicate  with  each 
other,  or  with  the  cells 
deeper  in  the  pnlp  ,  some 
of  the  processes  also  pan 
into  the  dentine  when  it 
IS  formed,  and  become 
continnous  with  tbe  pn>- 
toplasm  contained  in  the 
dentinal  tubulea. 

The  enamel  gexm  tar 
the  permanent  tooth  is 
produced  by  an  outgrowth 
of  epithelial  cells  from  the 
side  of  the  neck  of  the 
enamel  organ  of  the  tern 
potary  tooth  ,  this  paseea 
t«  the  back  and  inner  side 
of  tlie  latter,  and  undea^ 
goes  the  same  channa  in 
shape  and  composition  as 
have  been  described  above 
,l.«blr  m.tu«  hmnu.    ^,  ^^  Pl««  ^  *•»=  E^ 

,, J ic.  o'.OuWr  layer,  mnd  of  the  temporary  tooth. 

uSdoepwLiyBrSflbreuswBUoI  •«.    i,  4.  BMl-   The  dentinal  napiUa  also 
Uto  reticulum  ot  flnamol  omm.    c  c.  Outer  cbU«,       -    .>_ _„*   i >l 

Md  *  A  Inner  ceiii  oi  erJoa  otga.  /.  Deuui  ^t  the  pennanemt  tooth 
papUk  Mth  It*  capUUrita,  g.    t,  i.  ConidDuiitiDii   grows  up  beneath  its  ena- 

Si^SSiSiV  "• '~""~  "  °"  ■"  ™'  p™.  '^.  "-""i"? 

the  chaiacteTutic  shape  of 
the  tooth  to  be  formed,  has  its  superficial  cells  elongated  and  aggr»- 
^ted  so  as  to  form  a  memhrana  ebons,  exactly  in  Oie  same  way  as 
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-we  hare  ttsced  it  in  the  caM  of  the  temponuy  tooth.  The  Renn  of 
the  Gnt  permanent  mol«T  is  toaxud  about  the  sixteenth  we&  hj  a 
down-growtfa  of  the  mathelinm  from  the  eaxface  of  the  jaw,  in  the 
■une  waj-  as  the  germ  for  tiie  temporal;  teeth  originated  ;  liie  wcond 
pennanent  molar  hu  its  germ  formed  from  the  neck  of  the  enamel 
organ  of  the  first  molar  about  the  third  month  after  birth.  The 
germ  for  the  wisdom  tooth  is  formed  &om  the  neck  of  the  enamel 
germ  of  the  second  permanent  nudar  abont  the  third  year. 

FOBMATZOH  OF  THB  HASD  TIBSnES. 

Bn^lP^*! — We  have  seen  tiiat  the  deeper  cells  of  the  enamel  organ 
(thoee,  namelj,  which  are  next  to  the  dentinal  papUla)  become 
elongated  ;  ibey  also,  by  their  mutual  pressure,  come  to  assume  the 
form  of  elongated  hexagonal  prisms,  ana  receive  the  distinctive  title 
of  enamel  eeUt.  A  deposition  of  calcareous  Baits  takes  place  in  these 
oell^  commencing  at  the  end  nearest  to  the  papilla,  and  proceeding 
towuds  the  centre  of  the  enamel  oi^an.  A^  the  process  advances^ 
the  cells  of  the  stratum  intermedium  assume  the  same  form  as  the 
deeper  cells,  and  in  process  of  time  become  also  calcified ;  the  stellate 
reticulnro  which  forms  the  great  part  of  the  enamel  organ  seems  to 
take  ao  active  part  in  the  formation  of  the  enamel,  bat,  as  the  latter 
is  formed,  becomes  progiessivelr  reduced  in  quantity  until  at  length 
the  onter  or  snperficial  cells  (still  epithelial  in  character,  and  become 
flattened)  are  in  contact  with  the  enamel  cells.  As  the  latter  ate 
hexagonal  in  form  (from  mutual  compression),  the  fibres  which 
resnlt  from  their  calcification  are  necessarily  hexagonal  prisma. 
The  outer  part  of  the  cell  is  fiist  calcified,  the  centre  later,  so  that 
the  outer  part  of  the  prismatic  fibre  is  the  hardest ;  and  when  &acture 
of  the  enamel  takes  place  it  usoally  follows 
the  line  of  the  centre  of  the  fibre,  this  beii^ 
less  perfectly  calcified  than  the  periphery. 

Dentine. — The  cells  which  form  a  com-  . 
pact  layer  on  the  surface  of  the  dentinal  ' 
papilla  and  are  called  odontoblasts,  become 
cucified  in  the  same  manner  as  the  enamel 
cello.  The  calcareous  deposit  takes  place  first 
at  the  surface  nearest  to  the  enamel  and  passes 
inwards  along  the  elongated  cell ;  while  the 
onter  part  of  the  cell  is  thus  converted  into 
dentine,  the  inner  end  continnes  to  ^w 
towards  the  papilla,  and  thus  each  dentinal 
tubule  and  its  surrounding  matrix  is  formed  nj    .  u  ^  ■    - 

by  the  calcification  of  a  single  cell,  and  not,  '^«-"--o<i«'»"bi«i..-n(.. 
as  was  formerly  supposed,  by  the  onion  of  severaL  Most  observers 
agree  in  stating  that  the  dentinal  matrix,  dentinal  sheaths,  and  the 
fibres  contained  in  the  tubules,  represent  three  stages  of  calcification, 
the  matrix  exhibiting  Uie  completion  of  the  process,  the  sheaths 
of  Nenmann  an  imperfect  salcification,  and  tne  fibres  being  the 
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undianged  protopUsm  of  Hie  original  cell-  Klein  ia,  boweTcr,  of 
opinion  that  the  tibreB  contained  in  the  tubnlea  are  derived  from  the 
proceaseB  of  the  deeper  lasers  of  cells,  and  are  not  the  pnidnct  of  the 
odontablast&  The  part  of  the  dentinal  papilla  which  ia  not  con- 
verted into  dentine,  remains  throngbont  life  as  the  pulp  of  the  tooth. 
Oemest. — This  is  prodnc«d  by  the  timne  of  Oie  tooth  sac,  the 
process  beins  precisely  the  same  as  the  production  of  bone  beneath 
periocteuni,  described  on  a  previous  p^e. 

EBUFTIOir  OF  TEETH. 

When  the  crown  of  the  tooth  baa  been  formed  and  coated  with 
enamel,  and  the  fang  has  grown  to  the  bottom  of  its  socket  by  the 
pnmressive  lengthening  of  the  pulp,  the  formation  of  the  dentine, 
ana  the  adhesion  of  the  latter  to  the  contiguous  portion  of  the  sa^ 
^e  pressure  of  the  socket  causes  the  reflected  part  of  the  sac  and 
the  edge  of  the  tooth  to  approach,  and  the  latter  to  pass  through 
thegum. 

The  opened  sac  now  be^ns  to  ahorten  more  rapidly  than  the  fang 
lengthens,  and  the  tooth  is  quickly  drawn  upwards  "by  the  contrac- 
tion, leaving  a  space  between  the  extremity  of  the  unfinished  root 
and  the  bottom  of  the  socket,  in  which  the  growth  and  completion 
of  the  fang  are  effected. 

During  the  changes  above  described  as  taking  place  among  the 
dental  sacs  contained  wilJiin  the  jaws,  the  eepta  between  the  sacs, 
at  first  conaisting  of 
spongy  tissue,  gradnally 
become  fibrona,  and  sub- 
sequent!]^ osseous,  the 
bone  being  developed 
from  the  surface  and 
proceeding  by  decrees 
more  deeply  into  the 
'  jaws  to  constitate  the 
alveolL  The  necks  of 
the  sacs  of  the  perma- 
nent teeth,  by  which 
they  originally  commu- 
nicated with  tne  mncouR 
surface  of  Ae  gum,  still 
exists  in  the  form  of 
cords,  separated  from 
the  deciduous  teeth  l:^ 
,  their  alveolus,  but 
I  communicating  torondi 
'  minute  osseous  canus 
with  the  mucous  mem- 
brane of  the  mouth  immediately  behind  the  corresponding  decidnoos 
teetb. 


oesnroiDEs. 
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The  periodB  of  appearance  of  the  teeth  aie  very  irre^^olar ;  it  it 
neoesaaiy,  therefore,  to  have  lecomse  to  an  average,  which  may  be 
stated  in  a  tabular  lorm  ai  follows,  the  teeth  of  the  lower  jaw  pre- 
ceding thoee  of  the  upper  by  a  short  interraL 


SUOOBSSION  OF  TEETH. 
I.  Temporary  Tedh. 


Molar  a 

Molar  X 

CaniiM 

Inciion 

OtDine 

Molar  z 

Molar  a 

Months. 

24 

za 

x8 

9.7.7.9  . 

z8 

za 

24 

2. 

Permanent  Teeth. 

Molars 

Molar  a 

Molar  z 

Canina 

Inciton 

Canine 

Molar  I 

Molar  a 
za-Z3 

Molars 

Tean. 

z7-az 

za-Z3 

6 

zz-za 

8.7.7.8 

zz-za 

6 

z7-az 

OS  HTOIDES. 

The  08  hyoidee  {^ves  support  to  the  tongue,  and  attachment  to 
numerous  muscles  in  the  neck.  It  is  named  &om  its  resemblance  to 
the  GreelL  letter  «,  and  consists  of  a  central  portion  or  body,  of  two 
larger  oomua,  which  project  backwards  from  the  body ;  and  two 
lesser  oomua,  which  ascend  from  the  angle  of  union  between  the 
body  and  the  greater  comua. 

llie  body  is  somewhat  quadrilateral,  rough  and  convex  on  its 
antero-superior  surface,  by  wnich  it  gives 
attachment  to  muscles;  concave  and 
smooth  on  the  postero-inferior  surface, 
by  which  it  lies  in  contact  with  the 
thyro-hyoidean  membrane.  The  greater 
comua  are  flattened  from  above  down- 
wards, and  terminated  posteriorly  by  a 
tubercle ;  and  the  lesser  comua,  comcal 

in  form,  irive  attachment  to  the  stylo- Pi«-    xaa.— The    os   hyoidee    eoen 

hyoid  ligaments  In  early  <ige  «uC  in  X.^d,'a^Srar.': 
the  adult  the  comua  are  connected  with  Great  comua  of  the  left  tide.  3. 
the  body  by  cartila^ous  surfaces  and    Le«er  oomua  of  the  eame  aide. 

li^unentous  fibres ;  m  old  age  they  become  united  by  bone. 

Derelopment. — By  five  centres,  one  for  the  body,  and  one  for 
each  comu.  Ossification  commences  in  the  greater  comua  and  body 
during  the  last  mcmth  of  foetal  life,  and  in  the  lesser  comua  soon 
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after  birth.    The  comua  do  not  unite  with  the  body  till  after  middle 
life. 

Attachment  of  Muscles. — To  eleven  pairs :  stemo-hyoid,  thyro- 
hyoid, omo-hyoid,  pulley  of  the  digastricus,  strlo-hyoid,  mylo-h^oid^ 
genio-hyoid,  genio-hyo-glossus,  hyo-gloeeus,  linguaUa,  and  middle 
constrictor  of  the  pharynx.  It  also  gives  attachment  to  the  stylo- 
hyoid, thyro-hvoid,  and  hyo-epiglottic  ligaments,  and  to  the  thyro- 
hyoidean  membrane. 


THORAX  AND  UPPER  EXTREMIT7. 

The  bones  of  the  thorax  are  the  sternum  and  ribs ;  and  those  of 
the  upper  extremity,  the  clavicle,  scapula,  humerus,  ulna,  and  radius, 
bones  of  the  carpus,  metacarpus,  and  phalanges. 


STERNUM. 

The  sternum  (fig.  123^  is  situated  in  the  middle  line  of  the  front 
of  the  chest,  and  is  oblique  in  direction,  the  superior  end  lying 
within  a  few  inches  of  the  vertebral  column,  the  inferior  being  pro- 
jected forwards  so  as  to  be  placed  at  a  considerable  distance  from  the 
spine.  The  bone  is  flat  in  front,  and  marked  by  five  transverse  lines 
which  indicate  its  original  subdivision  into  six  pieces.  It  is  slightly 
concave  behind,  broad  and  thick  above,  flattened  and  pointed  below, 
and  divisible  in  the  adult  into  three  pieces,  superior,  middle,  and 
inferior,  or  presternum,  mesostemum,  and  metastemimi. 

The  snperior  piece  or  manubrium  is  nearly  quadrilateral ;  it  is 
broad  ana  thick  above,  where  it  presents  a  concave  border,  supra- 
sternal notch ;  and  narrow  at  its  junction  with  the  middle  piece. 
At  each  superior  angle  is  a  deep  articular  depression  for  the  clavicle ; 
and  on  either  side  two  notches  for  articulation  with  the  cartilace  of 
the  first  rib,  and  one-half  that  of  the  second.  The  articulation  of  the 
manubrium  with  the  body  is  often  movable,  often  anchylosed  :  when 
the  latter  state  exists,  the  Une  of  union  is  marked  by  a  transverse  ridce. 

The  middle  piece  or  gladiolus,  considerably  longer  than  uie 
superior,  is  broad  in  the  middle,  and  somewhat  narrower  at  each 
extremity.  It  presents  at  either  side  six  articular  notches  for  the 
lower  half  of  the  second  rib,  the  four  next  ribs,  and  the  upper  half 
of  the  seventh.  The  articular  notches  are  placed  opposite  to  ike 
lines  which  indicate  the  original  subdivision  of  the  bone.  This 
piece  is  sometimes  perforated  by  an  opening  of  variable  size,  result- 
mgfrom  arrest  of  development 

The  inferior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest 
of  the  three,  often  merely  cartilaginous,  and  very  variable  in  appear- 
ance, being  sometimes  pointed,  at  other  times  broad  and  thin,  and 
at  other  times,  again,  perforated  by  a  round  hole,  or  bifid.  It  pre- 
sents a  noteh  at  each  side  for  articulation  with  the  lower  half  of  the 
cartilage  of  the  seventh  rib. 


-The   ■tennun  is  uniaU;  develc^wd  bom  fie 

c«nbea,  one  for  each  of  Che  legmenta  of  which  the  bone  primarily 
Oadficfttion  eommencM  in  the  mumbrium  towaida  tKe 


end  of  the  six  month  of 
fcEtal  life,  in  the  second 
segment  abont  the  ieventh 
or  ei^th  month,  in  the 
third  and  fourth  about  the 
time  of  birtii,  and  in  the 
fifth  segment  daring  the 
firat  year.  The  OMeonB 
centre  for  the  ensiform  csrti- 
lage  ie  very  variable  in  its 
advent,  bein^  first  apparent 
at  any  period  from  the 
sixth  to  the  fifteenth  year, 
or  even  later.  Frequently, 
additional  nuclei  appear  in 
several  of  the  segments,  this 
being  more  especially  the 
case  with  the  manubrium, 
in  which  ae  many  as  six 
centrea  have  occadonallv 
been  observed ;  in  the  third, 
foorth,  and  fifth  s^menta 
there  are  ftequently  two 
centres  which  are  placed 
laterally,  and  it  is  the  iire- 
(lular  nnion  of  these  pairs 
that  gives  rise  to  the  Tora- 
mioa  occasionally  teen  in 
the  sternum  towards  its 
lower  part.  Union  of  the 
pieces  of  the  sternum  com- 
mences &om  below  and 
proceeds  upwards ;  the  fifth  piece  unites  with  the  fourth  at  about 
puberty,  the  fonrth  and  third  between  twenty  and  twenty-five,  the 
third  and  second  between  twenty-five  and  thirty.  The  ensiform 
appendix  becomes  joined  to  the  bodv  of  the  sternum  at  forty  or  fifty 
vesin  ;  and  the  manubrium  to  the  body  only  in  very  old  age.  Two 
small  pisiform  pieces  have  been  described  by  B4cknl  and  Breschet, 
as  being  situat^  npon  and  somewhat  behind  each  extremity  of  the 
i<upTa-stemal  notch  of  the  upper  border  of  the  mannbrium.  Thane 
supra-sternal  pieces,  bv  no  means  constant,  appear  at  altont  the 
thirty-fifth  year.  B^Iard  considera  them  as  the  Bnaliwae  of  the 
fourchette  of  birds,  and  Breschet  as  the  sternal  ends  of  a  pair  of 
cervical  riho. 

ArttcnlatioiU.— With  the  clavicles  and  seven  costal  cartilages  on 
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Attachment  of  MnselaB. — ^To  nine  pain  and  one  sbngle  muscle 
— viz.,  by  its  anterior  twrface  to  the  pectoialis  mi^or,  by  its  moper 
border  to  the  stemo-mafltoid,  hv  the  vpper  and  jMuUrior  part  of  the 
manubrium  to  the  Btemo-hyoid  and  stemo-thyroid,  by  the  potUrier 
surface  of  the  body  to  the  trian^aris  stemi,  and  by  the  eneifofm 
eartilage  to  the  external  oblique,  internal  oblique,  tnuiBYenalia,  iectiu» 
and  diaphragm. 


BiBa 

The  ribs  are  twelve  in  number  at  each  side ;  the  first  seven  are 
connected  with  the  sternum,  and  are  thence  named  demal  or  true 
ribs ;  the  remaining  five  are  the  asternal  or  false  ribs ;  and  the  last 
two,  shorter  than  the  rest,  and  £ree  at  their  extremities,  are  the 
floaJting  ribs.  The  ribs  increase  in  length  from  the  first  to  the 
eighth,  whence  thev  diminish  to  the  twelfth ;  in  breadth  they 
diminish  gradually  from  the  first  to  the  last,  and,  with  the  exception 
of  the  last  two,  are  broader  at  the  anterior  than  at  the  posterior  end. 
The  first  rib  is  horizontal  in  direction ;  all  the  rest  are  oblique,  the 
anterior  extremity  falling  considerably  below  the  posterior.  Each 
rib  presents  an  external  and  internal  surface,  a  superior  and  inferior 
boraer,  and  two  extremities;  it  is  curved  to  correspond  with  the 
arch  of  the  thorax,  and  twisted,  so  that,  when  laid  on  a  horizontal 
surface,  one  end  is  tilted  up. 

The  external  surface  is  convex,  and  marked  by  the  attachment 
of  muscles ;  the  internal  is  flat,  and  corresponds  with  the  pleura ; 
the  superior  border  is  rounded ;  the  inferior  border  is  sharp  and  grooved 
on  its  inner  edge.  The  lower  edge  of  the  groove  giving  attachment 
to  the  external,  and  the  upper  edge  to  the  intenud  intercostal 
muscle.  Near  its  vertebral  extremity,  the  rib  is  somewhat  bent; 
and  opposite  the  bend,  on  the  external  surface,  is  a  rough  oblique 
ridge,  which  gives  attachment  to  a  tendon  of  the  sacro-lumbalis 
muscle,  and  is  called  the  angle.    This  distance  between  the  vertebral 

Fio.  X34. — Vertebral  extrem* 
ity  of  the  seventh  rib  of  the 
right  tide.  t.  The  tatgio, 
a.  The  tubercle;  rough 
surface  for  the  posterior 
coeto-transTerae  ngameDt. 
X.  Articular  auiteoe.  4. 
Neck  of  the  rib.  5.  Head, 
preaenting  two  articTilar 
facets.  6.  Rmi^  surfaoe 
for  the  attachment  of  the  middle  coeto-transverse  ligament.  7.  Crest  for  Um 
anterior  coeto-transverse  ligament  8.  Upper  rounded  border.  9.  Lower  sharp 
border,     xo.  Groove  on  the  inner  edge  of  the  lower  border. 

extremity  and  the  angle  increases  gradually  from  the  second  to  the 
eleventh  rib.  Beyond  the  angle  is  a  rough  elevation,  the  tubercle,  to 
which  the  posterior  cpsto-transverse  ligament  is  attached ;  and 
immediately  at  the  base  and  under  side  of  the  tubercle  a  smooth 
surface  for  articulation  with  the  extremity  of  the  tranavene  pxoeeH 
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of  the  corresponding  vertebra.  Tlie  vertebral  end  of  the  rib  is 
K»mewhat  expanded,  and  tenned  the  hsady  and  that  portion  between 
tlie  head  and  tubercle,  the  neck.  On  the  extremity  of  the  head  is  an 
oYwl  smooth  surfieuse  divided  hj  a  transverBe  ridge  into  two  faceiB  for 
articiilation  with  two  contignouB  Yertebrse ;  the  ridge  being  joined 
to  t]ie  intervertebral  sabetance  by  means  of  an  interarticular  liga- 
ment. The  posterior  snrfiace  of  the  neck  is  rough,  for  the  attadi- 
ment  of  the  middle  costo-transverse  ligament ;  and  upon  its  upper 
border  is  a  crest,  which  gives  attachment  to  the  anterior  costo- 
transverse ligament  The  sternal  extremity  is  flattened,  and  pre- 
sents an  oval  depression  for  the  reception  of  the  costal  cartilage. 

The  ribs  that  demand  especial  consideration  are  the  first,  tenth, 
eleventh,  and  twelfth. 

The  lint  is  the  shortest  rib;  it  is  broad  and  flat,  and  placed 
horizontally  at  the  upper  part  of  the  thorax,  the  surfaces  looking 
upwards  and  downwards,  in  place  of  forwards  and  backwards  as  in 
the  other  ribs.  At  about  the  anterior  third  of  the  upper  surface  of 
the  bone,  and  near  its  internal  border,  is  a  tubercle  which  gives 
attachment  to  the  scalenus  anticus  muscle,  and  immediately  before 
and  behind  that  tubercle,  a  shallow  oblique  groove,  the  former  for 
the  subclavian  vein,  the  latter  for  the  suoclavian  artery.  Near  the 
posterior  extremity  of  the  bone  is  a  thick  and  prominent  tubercle^ 
with  a  smooth  articular  surface  for  the  transverse  nrocess  of  the  first 
dorsal  vertebra ;  and  between  the  tubercle  and  the  groove  for  the 
sabclavian  artery  is  a  depression  for  the  attachment  of  the  scalenus 
medius  muscle.  There  is  no  angle.  Beyond  the  tubercle  is  a  ;iarruw 
eonstricted  neck ;  and  at  the  extremity,  a  head,  presenting  a  single 
articular  surface.  The  second  rib,  in  some  of  its  characters,  resem- 
bles the  first 

The  tenth  rib  has  a  single  articular  surface  on  its  head. 

The  eleventh  and  twelfth  have  each  a  single  articular  surface  on 
the  head,  no  neck  or  tubercle,  and  are  pointed  at  the  free  extremity. 
The  eleventh  has  a  slight  ridge,  representing  the  angle,  and  a  shallow 
groove  on  the  lower  border ;  the  twelfth  has  neither. 

Develonmenti — The  ribs  are  developed  by  three  centres ;  one  for 
the  central  part,  one  for  the  head,  anii  one  for  the  tubercle.  The 
last  two  have  no  centre  for  the  tubercle.  Ossification  commences  in 
the  body  somewhat  before  its  appearance  in  the  vertebrte ;  the  epi- 
physal  centres  for  the  head  and  tubercle  appear  between  sixteen  and 
twenty,  and  are  consolidated  with  the  rest  of  the  bone  at  twenty-five. 

Articolations. — Each  rib  articulates  with  two  vertebne  and  one 
eostal  cartilage,  with  the  exception  of  the  first,  tenth,  eleventh,  and 
twelfth,  which  articulate  each  with  a  single  vertebra  only. 

Attachment  of  Mnsdes. — Intercostal  muscles,  scalenus  anticus, 
medius,  and  posticus,  pectoralis  minor,  serratus  magnus,  obliquus 
extemos,  Isydssimus  dorsi,  quadratus  lumborum,  serratus  posticus 
superior,  serratus  posticus  inferior,  sacro-lumbalis,  longissimus  dorsi, 
cervicalis  ascendens,  levatores  coetarum,  transversalis,  and  dia- 
phragm. 
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COSTAL  OABTILAGBS. 

The  costal  cartilages  serve  to  prolong  tlie  ribs  forward  to  the 
anterior  part  of  the  cnest,  and  conmbute  mainly  to  the  elasticity  of 
the  thorax.  They  are  broad  at  their  attachment  with  the  ribs,  and 
taper  slightly  towards  the  sternal  end ;  they  diminish  gradually  in 
breadth  from  the  first  to  the  last ;  in  lenctn  they  increase  from  the 
first  to  the  seventh,  and  then  decrease  to  the  last  The  cartilages  of 
the  first  two  ribs  are  horizontal  in  direction,  the  rest  incline  more 
and  more  upwards.  In  advanced  age  the  costal  cartilages  are  con- 
verted more  or  less  completely  into  bone,  the  change  taking  place 
earlier  in  the  male  than  in  the  female. 

The  first  seven  cartilages  articulate  with  the  sternum ;  the  three 
next,  with  the  lower  border  of  the  cartilage  immediately  preceding ; 
the  Last  two  lie  free  between  the  abdominal  muscles.  All  the  car- 
tilages of  the  false  ribs  terminate  by  pointed  extremities. 

Attachment  of  Musdes.— Subclavius,  stemo-thyroid,  pectoralis 
major,  internal  oblique,  rectus,  transversalis,  diaphragm,  triangu- 
lans  stemi,  internal  intercostals. 


OLAVICLE. 

The  clavicle  {clavisy  a  key)  is  a  long  bone,  shaped  like  the  italic 
letter y^  and  extended  across  the  upper  part  of  the  side  of  the  chest 
from  the  upper  piece  of  the  sternum  to  the  point  of  the  shoulder, 
where  it  articulates  ¥rith  the  scapula.  In  position  it  is  slightly 
oblique,  the  sternal  end  being  somewhat  lower  and  more  anterior 
than  the  scapular,  and  the  curves  are  so  disposed  that  at  the  sternal 
end  the  convexity,  and  at  the  scapular  the  concavity,  is  directed 
forwards.    The  sternal  half  of  the  bone  is  rounded,  and  terminates 


yiQ.  19$. — Clavicle  of  the  right  side ;  its  upper  and  anterior  face.  i.  The  »temal  end. 
3.  The  portion  which  articulates  with  the  first  rib.  3,  3.  Ridge  of  attachment 
of  the  pectoralis  major.  4.  Acromial  end.  <.  Surface  of  articulation  with  the 
acromion.  6,  6.  Ridge  for  the  attachment  of  the  deltoid.  7,  7.  Line  of  insertion 
of  the  trapeidus.    8.  Line  of  origin  of  the  stemo-mastoid. 

in  a  broad  articular  facet,  which  is  continued  for  a  short  distance 
on  to  the  under  surface.  The  scapular  half  is  flattened  from  above 
downwards,  and  broad  at  its  extremity,  the  articular  surface  occupy- 
ing only  part  of  its  extent  The  upper  surface  is  smooth,  convex, 
and  partly  subcutaneous;  the  under  surface  rough  and  excavated, 
for  the  insertion  of  the  subclavius  muscle.  At  the  sternal  extremitA- 
of  the  under  surface  is  a  very  rough  prominence,  which  gives  attach- 
ment to  the  rhomboid  ligament ;  ana  at  the  other  extremity  a  rough 
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CLAVICLE. 


COSTAL  OABTILAGBS. 

The  costal  cartilages  serve  to  prolong  the  ribs  forward  to  the 
anterior  part  of  the  chest,  and  contribute  mainly  to  the  elasticity  of 
the  thorax.  They  are  broad  at  their  attachment  with  the  ribs,  and 
taper  slightly  towards  the  sternal  end ;  they  diminish  gradually  in 
breadth  from  the  first  to  the  last ;  in  length  they  increase  from  tbft  ^ 
first  to  the  seventh,  and  then  decrease  to  tne  last  The  cartilages  of  ^4 
the  first  two  ribs  are  horizontal  in  direction,  the  rest  incline  mon 
and  more  upwards.  In  advanced  age  the  costal  cartilages  are  con- 
verted more  or  less  completely  into  bone,  the  change  taking  place 
earlier  in  the  male  than  in  the  female. 

The  first  seven  cartilages  articulate  with  the  sternum ;  the  three 
next,  with  the  lower  border  of  the  cartilage  immediately  preceding ; 
the  last  two  lie  free  between  the  abdominal  muscles.  All  the  car- 
tilages of  the  false  ribs  terminate  by  pointed  extremities. 

Attachment  of  Muscles. — Subclavius,  stemo-thyroid,  pectoralis     < 
major,  internal  oblique,  rectus,  transversalis,  diaphragm,  triangu- 
laris sterni,  internal  intercostals. 


CLAVICLE. 

The  clavicle  {clavis^  a  key)  is  a  long  bone,  shaped  like  the  italic 
letter y^  and  extended  across  the  upper  part  of  the  side  of  the  chest 
from  the  upper  piece  of  the  sternum  to  the  point  of  the  shoulder, 
where  it  articulates  with  the  scapula.  In  position  it  is  slightly 
oblique,  the  sternal  end  being  somewhat  lower  and  more  anterior 
than  the  scapular,  and  the  curves  are  so  disposed  that  at  the  sternal 
end  the  convexity,  and  at  the  scapular  the  concavity,  is  directed 
forwards.     The  sternal  half  of  the  bone  is  rounded,  and  terminates 


Fio.  125. — Clavicle  of  tho  right  aide ;  its  upper  and  anterior  face.  i.  The  rtemal  end. 
3.  The  xwrtion  which  articulates  with  the  first  rib.  3,  3.  Ridge  of  attachment 
of  the  pectoralis  major.  4.  Acromial  end.  5.  Surface  of  articulation  with  the 
acromion.  6,  6.  Ridge  for  the  attachment  of  the  deltoid.  7,  7.  Line  of  insertion 
of  the  trax)e7du8.    8.  Lino  of  origin  of  the  sterno-mastoid. 

in  a  broad  articular  facet,  which  is  continued  for  a  short  distance 
on  to  the  under  surface.  The  scapular  half  is  flattened  from  above 
downwards,  and  broad  at  its  extremity,  the  articular  surface  occupy- 
ing only  part  of  its  extent  The  upper  surface  is  smooth,  convex, 
and  partly  subcutaneous;  the  under  surface  rough  and  excavated, 
for  the  insertion  of  the  subclavius  muscle.  At  the  sternal  extremity 
of  the  under  surface  is  a  very  rough  prominence,  which  gives  attacli- 
went  to  the  rhomboid  ligament ;  ana  at  the  other  extremity  a  rough 
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tubercle  and  ridge,  for  the  coraco-elaTicular  (bmpeioid  and  conoid) 
Hj^ament.  The  opening  for  the  nutrient  vessels  is  seen  at  the  under 
(Surface  of  the  bone. 

Development. — By  two  centres ;  one  for  the  shaft  and  one  for  the 
sternal  extremity ;  the  former  appearing  before  any  other  bone  of 
the  skeleton,  the  latter  between  nfteen  and  eighteen. 

AiticnlatioiiB. — With  the  sternum,  scapula,  and  cartilage  of 
first  rib. 

Attachment  of  Mnscles. — To  six :  stemo-cleido-mastoid,  trape- 
zius pectoralis  major,  deltoid,  subclavius,  and  sterno-hyoid. 


SCAPULA. 

The  scapula  is  a  flat  triangular  bone,  situated  on  the  posterior 
.ispect  ana  side  of  the  thorax,  and  occupying;  the  space  from  the 
second  to  the  seventh  rib.  It  is  divisible  into  an  anterior  and 
posterior  surface ;  superior,  inferior,  and  posterior  border ;  anterior, 
superior,  and  inferior  angle ;  and  processes. 

The  anterior  snrfkoe,  or  subscapular  fossa,  is  concave  and  uneven, 
and  marked  by  several  oblique  nd^  which  have  a  direction  up- 
wards and  downwards.  The  concavity  is  occupied  bv  the  subscapu- 
luri?  muscle,  with  the  exception  of  the  posterior  boraer,  a  triangular 
>4urface  near  the  superior  angle,  and  similar  area  near  the  interior 
angle,  these  parts  giving  attachment  to  the  serratus  maflmus.  The 
posterior  snrfkoe,  or  dorsum,  is  convex,  and  uneauauy  divideil 
into  two  portions  by  the  spine  :  that  portion  above  tne  spine  is  the 
supra-spinous  foesa ;  and  that  below,  the  infra-spinous  fossa. 

The  snperior  border  is  the  shortest  of  the  three ;  it  is  thin  and 
concave,  terminated  at  one  extremity  by  the  superior  angle,  and  ut 
the  other  by  the  coracoid  process.  At  its  humeral  end,  and  formed 
partly  by  the  base  of  the  coracoid  process,  is  the  supra-scapular 
notch  for  the  transmission  of  the  supra-scapular  nerve. 

The  inferior  or  azillarj  border  is  thick,  and  marked  by  several 
grooves  and  depressions;  it  terminates  superiorly  at  the  glenoid 
cavity,  and  inferiorly  at  the  inferior  angle.  Immediately  below  the 
glenoid  cavity  is  a  rough  ridge,  which  gives  origin  to  the  long  head 
of  the  triceps  muscle.  In  the  middle  of  this  border  is  a  depression 
for  the  teres  minor,  and  beneath  this  a  deeper  noove  for  tne  tere» 
major ;  near  the  inferior  angle  is  a  projecting  lip,  which  increases 
the  surface  of  origin  of  the  latter  muscle. 

The  posterior  border  or  basO)  the  longest  of  the  three,  is  turned 
towards  the  vertebral  column.  It  is  intermediate  in  thickness 
l)etween  the  superior  and  inferior,  and  convex.  Attached  to  it  are 
three  musdes,  the  levator  anguli  scapuUs  extending  from  the  upper 
edge  of  the  triangular  area  at  the  root  of  the  spine  to  the  superior 
an^e,  the  rhomb«deu8  minor  corresponding;  in  its  attachment  to 
the  triangular  area,  and  the  rhomboident  nuyor  attached  to  the  rest 
of  the  boraer. 


134  80APin.A. 

Th«  ftntotior  aatU  ia  tii«  tUekut  part  of  the  bone,  and  fomu 
the  head  of  the  scBpnk ;  it  u  inunedistelj  surrouiided  by  «  eon- 
Btricted  portion,  the  nedc  The  head  presentB  a  Hballow  pyrifono 
articolar  enr&ce,  the  glenoid  oaoiljf,  having  the  pointed  extiemitj 
towards ;  and  at  ita  apex  is  a  n>u^  depreesion,  which  gives  attacfa- 
inent  to  the  long  tendon  of  the  mcepa.    At  the  anterior  and  apper 


nilxapukr  l«aiL    : 
la  ■iirfue  occuplsd 


SuparioT  u^  y  Sntn-aa^nliiTiBtdL 
6.  CowjuU  pTDo^  7.  Aononlflai  pn- 
csu.  t.8idiMo(tb*KB}iuU:tlieflgun(. 
wfaile  Indioitliig  the  ■urn4eipcilariiot<£ 
li  ji1k«I  on  tlH  (plus.      a.   Artleuliir 


npuU.    11.  Ita  aack.     13,  13.  AilSu; 

bontar;  Uia  uppn  11  la  idKad  asstiut 
tlia  ridgs  or  Ua  trfcepa.  t^.  Inlarior 
■ngla.  15,  II.  Poctarinrbordar.  i<.Pn>- 
lulnanoa  eDrTQapondiUff  with  ibm  firtgto 
of  the  apina  of  ud  aapulK. 


port  of  the  glenoid  cavity  a  mdimentary  notch  10  obBerred  in  iti> 
margin,  this  is  interesting  as  corresponding  to  the  notch  at  the  inner 
side  of  the  acetabulum.  The  Bnparior  an^  ia  thin  and  pointed. 
The  Inferior  angle  is  thick,  and  smooth  npon  the  external  snrface 
for  the  origin  of  the  teres  major  and  for  a  large  bnn<a  over  which 
the  upper  border  of  the  Utiasimiis  doni  muscle  plays ;  it  also  occa- 
sionally Rives  origin  to  a  few  fibres  of  the  latter  muscle. 

The  iplne  of  the  scapula,  triangular  in  form,  cioeaes  the  apper 
part  of  the  dorsum  of  the  bone  ;  it  commences  at  the  posterior  bolder 
DT  a  smooth  triongnlar  surface,  over  which  the  fan-shaped  tendon 
of  the  trapezius  gOdes,  and  terminates  at  the  point  of  the  shoulder 
in  the  acromion  procesx.  At  a  short  distance  from  its  origin,  where 
the  triangular  surface  rises  to  the  level  of  the  spine,  is  a  prominent 
tubercle,  which  marks  the  termination  of  the  line  of  attachment  of 
the  tendon  of  the  trapezius.  The  free  border  of  the  spine  is  roD^ 
and  subcutaneous,  and  giveH  attachment,  by  two  projecting  Ufm,  to 
the  trapezius  above  and  deltoid  below ;  the  surUices  of  the  s^ie 
enter  into  the  formation  of  the  supra-  and  infra-spinoDS  toma.  Tfae 
nutrient  foramina  of  the  scapula  are  situated  in  the  base  cd  the 

The  MOvmioB,  somewhat  triangular  in  form,  is  flattened  from 


PLATE   8. 


*^owi.hy5o. 


abore  (lowuwanla ;  it  oreriianp  the  fljenoid  c&ritf,  the  nppo'  snr- 
foce  being  roofdi  snd  mbcutuieoii*,  the  lower  nnooth.  Near  its 
extremity,  on  the  anterior  border,  is  an  oval  articulBr  oorbce,  for 
the  end  of  the  clavicle. 

The  coracold  piocaa  ia  a  thick,  ronnd,  and  cmred  proceee  of 
bone,  ui«ing  from  the  upper  part  ot  the  neck  of  the  Bcapola,  and 
overarching  the  ^enoid  cavity.  It  is  abont  two  inchea  m  lengtli, 
very  strong,  and  gives  attachment  by  ita  tip  to  the  biceps  and  coraco- 
brachialia  mOBclei^  and  bv  ita  anterior  border  to  the  pectoralis  minor. 
Near  ita  base  is  a  rongn  impreaaion  for  the  conoid  ligament,  and 
running  forwards  from  thia  an  oblique  ridge  for  tne  tnpeioid 
ligament. 

Dttvalopment. — By  tia  centrea  ;  one  for  the  body  (including  the 
spine),  one  for  the  coracoid  proceea,  two  for  the  acromion,  one  for  the 
infenor  anDjle,  and  one  for  tne  po»- 
terior  border.  The  oanfic  centn 
for  the  body  appears  in.  the  infra- 
BpinouB  foeea  at  abont  the  same 
tune  aa  the  oagificatiDn  of  the 
verlebne ;  for  the  c«Tacaid  process 
during  the  first  year ;  the  acromion 
proceas  st  troberty ;  the  inferior 
anglein  the  fifteenth  year;  and  the 
posterior  border  at  seventeen  or 
eighteen.  There  ia  frequently  a 
second  centre  for  the  iwracoid  pro- 
cess, which  appeara  near  the  aupra- 
Bcapulai'  notch  about  the  seven- 
teenth vear.  Union  between  the 
coracoid  process  and  body  takes 
place  during  the  fifteenth  Tear ; 
the  bone  is  not  complete  tillaft^r 
the  twenty-second  year. 

Artienlatlonfl. — With  the  cla- 
vicle and  humenia. 

Attachment  of  Hnsclss. — To 
nxUen;  by  ita  anterior  mtrfaet  to 
the     Bnbscapnlaris    and     serratus      _, , , . 

spiuatus  and  infra-spinatns  ;  *upe-  gJavM  otict.    7.  inimior  usia. 

nor    border,   omo-hyoid ;    pMtenor  "JJ^SL  ^'^^S'^* '  ^lato  C 

border,    levator    anguli    scapuls,  2?iSjh»d SPSS S™."Tp» 

rbomboidens  minor,  rhomboideus  taiaT6oni«orbas*  o(  Iha  mpuk. 

of  the  bicepa,  teres  minor,  teres      tbe  ttvga^ta  guim.    n.  Aomnioa 
major;  wpper   on^  of  ti^t  ^moid      vwm.    13.  AanJUMnutHmifor. 
canty,  long  tendon  of  the  biceps ;      ""^    '*^  C««oid  p««-. 
«p>n«  amd  aeromion,  trapeiina  amd  deltoid  ;  foracoul  ^nwcui,  pectoralia 
minor,  short  head  of  the  biceps,  and  coraco-brochiaUa.    The  ligft* 
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ments  attached  to  the  coracoid  process  are,  coraco-acromial,  coraco- 
ckvicolar,  coraco-humeral,  and  uie  costo-coracoid  membrane. 


HUMERUS. 

The  humerus  is  a  long  bone,  and  is  therefore  divisible  into  a  shaft 
and  two  extremities. 

The  upper  extremity  presents  a  rounded  head;  a  constriction 
immediately  around  the  oase  of  the  head,  the  necky  a  greater  and  a 
tester  htberositu.  The  greater  tuberosity  is  situated  most  externally, 
and  is  marked  by  three  facets  for  the  insertion  of  the  supra-spinatus, 
infra  -  spinatus,  and  teres  minor  muscles.  The  lesser  tuberosity, 
placed  internally,  gives  attachment  to  the  tendon  of  the  subscapu- 
iaris.  The  tuberosities  are  separated  by  a  vertical  furrow,  the  bictpi- 
(al  groove,  which  lodges  the  long  tendon  of  the  biceps.  The  edges  of 
this  groove  below  the  head  of  the  bone  are  prominent  and  rough, 
and  <^ed  the  external  and  internal  hieipiUU  ridges y  the  former  serves 
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Fio.  1 38. ^Humerus  of  the  right  arm ;  its 
anterior  surface,  i.  Shaft  of  the  bone, 
a.  Hvad.  3.  Anatoonical  neck.  4. 
Greater  tub^xMity.  5.  Lesser  tubero- 
sity. 6.  Bicipital  grooTe.  7.  External 
bicipital  ridge.  8.  Internal  bicipital 
ridge.  9.  Rough  siirface  into  which 
the  delioid  is  inserted.  10.  Nutrient 
foramen,  iz.  Eminentiacapitata.  la. 
Trochlea,  iq.  External  condyle.  Z4. 
Internal  condyle.  15.  External  condy- 
lar ridge.  z6.  Interni&l  condylar  ridge. 
17.  Fossa  for  the  ooronoid  process  of 
the  ulna. 


Fio.  139.— Humerus  of  the  right  arm ;  its 
posterior  aspect,  z.  Shaft,  a.  Head. 
3,  3.  Neok.  A,  4.  Sunrical  neck.  5. 
ureat  tuberosity.  6.  Fscets  of  inser- 
tion of  the  infra-spinatus  and  teres 
minor.  7.  (Jroore  for  the  musculo- 
spiralCnerve.    8-  Articular  surface  of 

'„  the  elbow.  9.  Internal  condyle,  zo. 
External  condyle,  iz.  External  con- 
dylar  ridge,  za.  Fossa  for  the  recep- 
tion of  the  olecranon. 


for  the  insertion  of  the  pectoralis  major  muscle,  the  latter  for  the 
tendon  of  the  teres  major ;  at  the  bottom  of  the  groove  the  tendon  of 
the  latisBimua  dord  is  inserted. 


HUMBBUS.  i^ 

The  conBtriction  of  the  bone  below  the  taberoeities  is  the  surgical 
neck,  and  is  so  named,  in  contradistinction  to  the  true  neck,  m>m 
being  the  seat  of  the  accident  called  by  surgical  writers  fradwre  of 
the  neck  of  ike  humerus. 

The  shaft  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened 
from  before  backwards  below.  On  the  outer  side,  at  about  its 
middle,  is  a  rough  triangular  eminence,  which  gives  insertion  to  the 
deltoid  ;  and  immediately  on  each  side  of  this  eminence  is  a  smooth 
depression,  corresponding  with  the  two  heads  of  the  brachialis 
anticus.  On  the  inner  side  of  the  middle  of  the  shaft  is  a  smooth 
surface  for  the  attachment  of  the  coraco-brachialis  muscle ;  and 
behind,  an  oblioue  and  shallow  groove,  which  lodges  the  musculo- 
spiral  nerve  ana  superior  profunda  artery.  The  foramen  for  the 
medullary  vessels  is  situated  on  the  inner  surface  of  the  shaft  of  the 
bone  a  little  below  the  coraco-brachial  impression;  it  is  directed 
downwards. 

The  lower  extremity  ib  flattened  from  before  backwards,  and 
terminated  inferiorlv  by  a  long  articular  surface,  divided  into  two 
parts  by  an  elevated  ridge.  The  external  portion  of  the  articular 
surfeu^  is  a  rounded  protuberance,  eminerUia  capitaUu  which  articu- 
lates with  the  cup-shaped  depression  on  the  head  of  the  radius ;  the 
internal  portion  is  a  concave  and  pulley-like  surface,  trochlea^  for 
articulation  with  the  ulna.  Projectmg  beyond  the  articular  surface 
at  each  side  are  the  exieimal  and  inJUmm  condyle^  the  latter  being 
considerably  the  longer ;  and  running  upwards  from  the  condyles 
along  the  borders  of  the  bone  are  the  condylar  ridges,  of  which  the 
eztenial  is  the  most  prominent.  Immediately  in  m)nt  of  the  troch- 
lea is  a  small  depression  for  receiving  the  coronoid  process  of  the 
ulna  during  flexion  of  the  fore-arm  (coronoid  fossa) ;  and  immedi- 
ately behind  it  a  lar^  and  deep  fossa,  for  containing  the  olecranon 
process  during  extension  (olecranon  fossa). 

Deyelopment. — Bv  seven  centres ;  one  for  the  shaft,  one  for  the 
head,  one  for  the  tuberosities,  one  for  the  eminentia  capitata,  one 
for  the  trochlea,  and  one  for  each  condyle,  the  internal  preceding  the 
external  Ossification  commences  in  the  diaphysis  of  the  humerus 
8oon  after  the  clavicle;  in  the  head  and  tuberosities,  during  the 
second  and  third  year  of  infantile  life ;  in  the  eminentia  capitata 
and  trochlea  during  the  third  and  eleventh  year ;  and  in  the  con- 
dyles during  the  fifth  and  fifteentL  At  the  time  of  birth  the  shaft 
is  ossified,  but  the  extremities  are  cartilaginous ;  the  centre  for  the 
head  and  that  for  the  tuberosities  unite  during  the  fifth  year.  The 
entire  bone  is  consolidated  at  twenty. 

ArtienlatioiiB. — With  the  glenoid  cavity  of  the  scapula,  the  ulna, 
and  radiusL 

Attachment  of  Musdea. — To  UDenJty-fowr :  by  the  greaUr  i^ihero' 
itityy  supra-spinatus,  infra-spinatus,  and  teres  minor;  lesser  tuhero- 
eity,  subecapularis ;  external  bicipital  ridge,  pectoraUs  major ;  internal 
bieipiial  rioM  and  groove,  teres  miyor  ana  latissimus  dorsi;  diajft, 
external  and  internal  head  of  the  triceps,  deltoid,  coraco-brachialis, 


■ad  bimchulia  ukticiu  ;  atam^  amdylar  ridge  and  eondj^  (extensor 
condyle),  eiteiuor*  arid  aupiiuton  of  the  fore-onu,  viz.,  supinator 
longiu,  eztenaor  carpi  radialU  longior,  extensor  carpi  radialiB  brevior, 
«Steiuor  conununiB  digitonun,  extensor  mini  mi  digili,  eztenaor  carpi 
alium&  uiconeiu,  imd  sapimator  brevia ;  tntcmaJ  condyle  (flexor  con- 
dyle), flexon  and  one  pronator,  viz.  pnmator  ladii  teres,  flexor  carpi 
ndialis,  palmaria  longu^  flexor  aubumia  digitonun,  and  flexor  carpi 

ULKA. 

The  ulna  is  a  long  bone,  diviaible  into  a  shaft  and  two  extremities. 
The  upper  extMmitv  ia  large,  and  forma  principBlly  the  articulation 
of  the  elbow ;  the  lower  extremitj'  is  small,  and  ia  excluded  from 
ttte  wriat-joint  bj  an  inteiarticular  fibrocartilage. 

The  upper  extremity  presents  a  semilunar  concavity  of  lai^  siz& 
the  anater  ligmoid  notch,  for  articulation  with  the  humems ;  and 
on  tne  outer  side  a  Uuer  ligmoid  notch,  for  the  head  of  the  ndiua. 
Botmding  the  creater  si^oid  notch  poeteriorlj  ia  the  olecranon  ftra- 
MMy  and,  overhanging  it  in  front,  a  pointed  eminence  with  a  rough 
tariangulor  base,  the  eonmoU  ■procat.  Behind  the  lesaer  sigmoid  notch, 
and  extending  downward!  on 
.  the  side  of  the  olecranon,  ia  a 
)  triangular  uneven  aurface  for 
,  the  anconeus  muscle ;  and  on 
'  the  posterior  surface  <^  the  ole- 
cnnon  a  smooth  triangular  bdi^ 
face,whichi88ubcutaneoua.  The 
olemmon  gives  attachment  by 
its  tip  to  the  tricepa  muscle. 

The  ah&ft  ia  prismoid  in  form, 
and  piceents  three  rorfacee,  an- 
terior, posterior,  and  internal  \ 
and  three  bcidera.  The  antertor 
na^aca  is  occnpied  by  the  flexor 
profundus  digitonun  for  the 
upper  three-fonrths  of  it«  extent ; 
and  below,  by  a  depression  forthe 
pronator  quadmtus  muscle.  A 
little  above  its  middle  is  the  nu- 
trient foramen^  directed  upwarda. 
On  the  jMtknor  ntijact,  at  the 
upper  part  of  the  bone,  is  the 
triangular  uneven  depteosion  for 
the  anconeus  muscle,  bounded 
inferiorly  by  on  oblique  ridge 
which  runs  downwards  fmm  the  posterior  eztremity  of  the  lesKr 
ingmoid  notch.  Below  the  ridge,  the  surface  is  marked  into  several 
groorea  for  the  attachment  of  the  extensor  osos  metacorpi,  exteasoi 


..i 


Mcundi  iDUmodji,  and  extenMr  indicia  raiucle.  The  iTitemal  mr/ace 
is  covered  in  for  the  greater  put  of  its  «zteiit  bj  the  flexor  profund  us 
digitomm.  The  amUrior  bmttr  it  rounded,  4iid  giree  ongiii  bj  ita 
lower  fonith  to  the  pntuitor  qutdnrtoiL  Hie  podinor  ia  ])>omi]ieiit. 
and  aflcoda  attachmant  to  the  flexor  carpi  nln»ia  and  utmaor  er~" 


>r  anb- 


is   iharp    and  promi 


mt,  for   the  attacliment  of  the   inteitMseooa 

The  lomr  aztranltT  terminatea  in  a  imall  ronaded  head,  eaoi- 
hdtm  ulna,  from  the  aiJe  of  which  joojecto  the  tlyloidpnteai.  The 
latter  preaente  a  deep  notch  at  iU  base  for  the  attachment  of  the 
apei  of  the  triangular  intenrliciilai  cartilage,  and  bj  its  point  give* 
attBchnient  U>  the  internal  lateral  ligament  On  tna  posterior  nir- 
face  of  the  bead  ia  a  grooTe,  for  the  tendon  of  the  extensor  carpi 
nlnariB ;  and  on  the  aide  oppoaite  the  ttyloid  proceea  a  smooth  nur> 
lace,  for  articulation  with  the  side  of  the  radiiuk 

Derdapaunt. — Bj  thnt  centre* ;  one  for  the  ahaft,  one  for  the 
inferior  eitremit)',  and  one  for  the  tip  of  the  olecranon.  Onifieation 
otmuneDcea  in  the  ulna  shortlj  after  the  hnmerue  and  radiua ;  the 
enda  of  the  bone  are  cartila- 
cinona  at  birth.  The  centre 
lor  the  lower  end  appean  at 
about  the  fifth,  that  for  the 
tip  of  the  olecranon  aboot  the 
tenth,  ;ear.  The  amei  epi- 
fdijsis  joins  the  shaft  about 
the  aixteenth  ^ear,  and  the 
lower  epiphysis  joins  about 
the  twentietL 

AiticoUtloiu.— With  itR) 
bones ;  humerus  and  radius ; 
it  is  eeparated  from  the  ennei- 
furm  bone  of  the  catpus  bjr 
the  triangular  interarticnlu' 
cartilage. 

Attachmsnt  of  HiuclaB. 
— To  Otirtten:  by  the  ofa- 
eratwn  to  the  tricepa,  one  head 
of  the  fleior  carpi  ulnaria,  and 
anconeus;  hjiaeeotviuidfrv- 
ceo,  brscbiBlis  anticus)  pro- 
nator tadii  teres,  fleior  snb- 
limis  digitomm,  and  flexor 
profundus  digitmiun  ;  by  Uie 
titaft,  fleior  profnndna  digi-  -     - 

torum,  flexor  carpi  nlnana,  pronator  quadratus,  supinator  hreri^ 
anconeus,  extensor  carpi  ulnaria,  extenwi  OMta  metaearpi  poUida, 
extensoT  secundi  intemodii  pollicis,  and  extensor  indicii. 
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RADIUS. 


The  radios  is  the  rotatory  bone  of  the  fore-arm ;  it  is  divisible 
into  a  shaft  and  two  extremities :  unlike  the  ulna,  its  upper  extremity 
is  small,  and  merely  accessory  to  the  formation  of  the  elbow-joint ; 
while  the  lower  extremity  is  large,  and  forms  almost  solely  the  joint 
of  the  wrist 

The  upper  extremity  presents  a  rounded  h^ad^  depressed  on  itB 
upper  sunace  into  a  shallow  cup.  Around  the  margin  of  the  head 
is  a  smooth  articular  surface  which  is  broad  on  the  inner  side,  where 
it  articulates  with  the  lesser  sigmoid  notch  of  the  ulna,  and  narrow 
in  the  rest  of  its  circumference,  to  play  in  the  orbicular  ligament 
Beneath  the  head  is  a  constricted  circular  necky  and  beneath  the 
neck,  on  its  internal  aspect,  a  prominent  process,  the  tuberosity.  The 
surface  of  the  tuberosity  is  partly  smooth  and  partly  rough  :  rough 
behind,  where  it  receives  the  attachment  of  the  tendon  of  the  biceps  ; 
and  smooth  in  front,  where  a  bursa  is  interposed  between  the  tendon 
and  the  bone. 

The  shaft  of  the  bone  is  prismoid,  and  presents  three  surfaces. 
The  anterior  turface  is  somewhat  concave  superiorly,  where  it  lodges 
the  flexor  longus  pollicis;  and  flat  below,  where  it  supports  the 
pronator  quadratus.  At  about  the  upper  third  of  this  sunace  is  the 
nutrient  foramen,  which  is  directed  upwards.  The  posterior  surface 
IB  round  above,  where  it  supports  the  supinator  brevis  muscle,  and 
marked  below  by  several  shallow  oblique  grooves,  which  afford 
attachment  to  the  extensor  muscles  of  the  thumb.  Ilie  external  swr- 
foM  is  round  and  convex,  and  marked  in  its  middle  by  a  rough 
impression  for  the  insertion  of  the  pronator  radii  teres ;  it  is  separated 
from  the  anterior  surface  by  a  marked  ridge,  the  upper  part  of  which 
has  been  named  the  oUigue  ridge^  and  gives  attachment  to  the  flexor 
sablimis  digitorum.  On  the  inner  margin  is  a  sharp  and  prominent 
crest,  which  gives  attachment  to  the  interosseous  membrane. 

The  lower  extremity  of  the  radius  is  broad  and  triangular,  and 
provided  with  two  articular  surfaces ;  one  at  the  side  of  the  bone, 
which  is  concave  to  receive  the  rounded  head  of  the  ulna ;  the  other 
at  the  extremity,  and  marked  by  a  slight  ridge  into  two  facets,  one 
external  and  triangular,  corresponding  with  the  scaphoid ;  the  other 
square,  with  the  semilunar  bone.  At  the  outer  side  of  the  extremity 
is  a  strong  conical  projection,  the  styloid  proMss,  which  gives  attach- 
ment by  its  base  to  the  tendon  of  the  supinator  longus,  and  by  iu^ 
apex  to  the  external  lateral  ligament  of  tne  wrist-ioint  The  inner 
edge  of  the  terminal  articular  sur&ce  affords  attacnment  to  the  base 
of  the  triangular  interarticular  fibro-cartilage  of  the  ulna. 

Immediately  in  front  of  the  styloid  process  is  a  groove,  which 
lodges  Uie  tendons  of  the  extensor  ossis  metacarpi  pculicis  and  ex- 
tensor primi  intemodii ;  and,  behind  the  process,  a  broader  groove, 
frequently  divided  by  a  slight  ridge,  for  the  tendons  of  the  extensor 
csrpj  radialis  longior  and  brevier ;  behind  this  is  a  prominent  ridge. 
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and  a  deep  narrow  groove,  for  the  tendon  of  the  extensor  eecundi 
internodii  pollicis ;  and  intenul  to  this,  another  broad  groove  for 
the  tendons  of  the  extensor 
ciHiimauis  digitonun,  and  ei- 
tensor  indicis :  the  extensor 
mfnim'  digiti  running  in  a 
f;roove  at  the  point  of  atti- 
cnUtion    of    the    radios    and 

Development,— By  (Atm  («n- 


Dent.— Bytt 
•f  the  ahart,  a 
for  each  eitremi^.      Oesiflco- 


ntre  appears  dnriiig  the  second 
ar,  iae  superior  abont  the 


unites  about  puberty,  the  lower 
about  the  age  of  twen^. 
Artdcnlationa.— With  four  ' 

bones:  hiimerUB,ulua,Maphoid, 
and  eemilunar. 

Attachment  of  Unaclei.— 
To  nine  .■  by  the  tvierotity  to 
the  biceps;  by  the  oWijiKrirfjji!,   ria.i 
Bupinator  brevis,  flexor  snblimis      ■»! 
digitoram  ;  by  the  aiUmor  mr-      '"' ' 
foM,  flexor  longua  pollicis  and 
pronator    quadntus  ;    by    the 
txtrmal  turfaee,  pronator  radii 
teres  ;  by  the  poderiar  tUTfitee, 
extensor  oeais  metacarpi  pollicis      *'  '''"  •*'™"'  ™n^  uiaui*. 
and  extensor  primi  internodii  ;  and  by  the  ityloid  proceu,  supinator 
longnsL 


iviml  IntoniixUI  poUlclH.      4.  Onnrr 

T  oirpl  radUUa  brvTlor-     6. 
...    lUpoUlcta.    7 


OAKFUS. 

The  bones  of  the  carpus  are  eight  in  number,  arranged  in  two 
rows,  consisting  of  four  bones  eacn :  thoee  of  the  pitjiimal  tow, 
enumerating  from  the  radial  nde,  are  the  scaphoid,  semilunar, 
cuneiform,  and  pisiform ;  those  of  the  distal  row,  in  the  same  order, 
are  the  trapezinm,  trapezoid,  oe  magnum,  and  unciform. 

With  the  exception  of  the  semilunar,  they  all  have  the  dorsal 
■urfoce  brood  and  convex,  and  the  palmar  contracted  ;  the  semilunar 
differs  from  the  rest,  in  that  its  dorsal  snrfoce  is  narrow  and  flattened, 
and  ita  palmar  surface  broad  and  convex.  The  proximal  articulating 
naitaee  u  usually  convex,  and  the  distal  concave. 


X4S  SSIOLUNAB. 


80AFH0ID. 

This  bone  is  named  from  bearing  some  slight  resemblance  to  the 
shape  of  a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow 
at  iaie  opposite ;  concave  on  one  side,  and  convex  on  the  other.  It 
is,  however,  more  similar  in  form  to  a  cashew  nut  flattened  and 
concave  on  one  side.  If  carefully  examined,  it  will  be  found  to 
present  proximally  a  large  convex  articular  surface,  which  fits  into 
the  outer  part  of  the  cupped  extremity  of  the  radius ;  disUUly  it  is 
bluntly  pointed,  and  has  two  smooth  surfaces,  divided  by  a  slight 
ridce,  for  articulation,  the  outer  with  the  trapezium,  and  the  inner 
with  the  trapezoid.  Its  internal  (ulnar)  surface  is  concave,  and 
presents  two  articular  facets,  one  shallow  and  crescentic  for  the 
semilunar,  the  other  circular  and  deeply  excavated  for  receiving  the 
head  of  the  os  magnum.  The  proximal  ]>ortion  of  the  palmar  surface 
is  depressed  and  concave,  the  oistal  portion  is  raised  above  the  level 
of  the  rest  of  the  bone,  forming  a  marked  prominence,  to  which  the 
anterior  annular  ligament  is  attoched.  The  donal  surface  is  convex 
horn  side  to  side,  contracted  from  above  downwards,  and  grooved 
for  the  attachment  of  ligaments.  The  eaiemal  surface  is  narrow, 
non-articular,  and  rough  for  the  attachment  of  fibres  of  the  external 
lateral  ligament 

Beco^^tion.^ — To  ascertain  the  hand  to  which  the  bone  belongs  : 
— ^hold  it  with  the  palmar  prominence  upwards,  and  the  proximal 
extremity  directed  backwaras;  the  narrow,  non-articular,  external 
surface  will  point  to  the  hand  to  which  the  bone  belongs. 

Articulations. — With  five  bones :  radius,  semilunar,  trapezium, 
trapezoid,  and  os  magnum. 

Attachment  of  Muscles. — No  muscles  are  attached  directly  to 
this  bone. 

SEMILUNAR. 

This  bone  may  be  known  by  its  crescentic  figure.  The  dorsai 
surface  is  narrow  and  flat,  the  valmar  broad  ana  rounded.  The 
other  surfaces  are  all  articular ;  tney  are  as  follows : — 

The  proximaly  large  and  convex,  occupies  the  second  depression 
on  the  inferior  articulating  surface  of  the  radius  ;  the  distal,  concave, 
articulates  with  the  head  of  the  os  majgnum ;  the  extemoL  crescentic, 
corresponds  with  a  like  surface  on  the  scaphoid ;  and  the  irUemal, 
nearly  circular,  articulates  with  the  cuneiform.  Sometimes  it  arti- 
culates also  with  the  unciform,  in  which  case  the  last-named  articu- 
lating surface  is  divided  into  two  parts  by  a  slight  rid^. 

Recognition. — If  the  bone  be  held  with  the  broiS  palmar  sur- 

*  In  referring  each  bone  to  its  appropriate  hand  the  aame  syfttem  ia  to  be  followed 

throughout  the  aeries ;  it  consists  in  placing  the  bone  in  the  positicm  it  occupies  in 

the  hand,  namely,  with  the  narrow  paunar  surface  upwards,  and  the  proximal  surface 

(umMiity  oonTexi  looking  baokwaros ;  th«  outer  attrfaoe  than  points  to  the  aide  to 

wJkicb  the  bone  beJoogt, 
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bc«  npmxda,  and  tbe  convex  pmiinu]  tuticnlAting  anrbea  dii«ct«<) 
bockirarda,  the  aeacentic  aiticmaz  facet  will  point  to  the  appiopriste 

ArtlenlAtloilB. — With  /our   or  five  bones  :   radiiu,  acaphoid,  oe 
magniuD,  euneifonn,  and  tometimes  the  unciform. 
Atteduomt  of  Knaelea. — No  miiBcle*  are  attached  to  thu  bone. 

OUBEIFORM. 

This  bone,  ilthongh  (omewhat  wed);e-Bhaped  in  form,  may  be 
best  diBtincmihed  by  a  circular 
and  isolated  facet,  wnich  arlicQ- 
latea  with  the  pidform  bone. 
ItB  palmar  anrface  is  narrow  and 
rough  externally  for  the  attach- 
ment of  li^Jnentfl,  internally  it 
preaenta  the  characterittic  facet 
for  the  pifiform  jnst  refened  to. 
The  donai  inrface  ia  broad  and 
Tongh  for  lig&mentona  attach- 

The  ditlal  end  of  the  cnneiform 
bone  has  a  broad  smooth  surface 
for  articulation  with  the  unci- 
form ;  the  pnaimal  surface  is 
portly  rough  for  the  attachment 
of  ligamenta,  and  partly  smooth 
for  articulation  with  the  trian-  i 
gnlar  fibrocartilage.  The  oui<r 
side  is  marked  by  a  circular  - 
facet  corresponding  to  tiie  one 
on  Uie  inner  side  of  the  semi- 
lonar ;  the  inner  surface  is  roi^h, 
and  gives  attachment  to  liga- 
ments. 

KACOgnltion. — Hold  the  bone 
with  the  brood  dorsal  anrftKe 
downwards,  and  the  broad  articular  surface  directed  forwards ;  the 
drcDlai  articular  facet  for  the  semilunar  will  point  to  the  hand  to 
which  the  bone  belimi^ 

Artlcobtioiu. — With    thiee  bonea :    aemilonar,    pisiform,  and 


fkce  of  UubotwAcrf  tliAciitpui,  vttfaCliair 
uticulatliiiia.  Th<  right  huid  :— R.  Lomr 
BoA  <A  TmdluA.  n.  Lowor  miA  of  ulnn, 
r.  iDterartlcaUr  flbnxazilUffl,  ittached 
*-  th*  nylold  cmosH  of  tha  oliia,  u"'  *~ 


u  DU'ilndtf 


Ld  ErooaH  of , . . 

-.—  el  the  utknlar  nirfK*  of  ttw 
.  ■.  Bcaphold  bona.  i.  Samilunar. 
r.  FiaUann.  T.  Tnpolum.  t.  Tnpeaold. 
H.  Oa  nugnuDi.  u.  UncLftw.  Th« 
flguTB*  both  on  tha  carpal  uid  iDfltacuiial 
boDM  rafai  to  tbe  numbs  of  bmaa  Mtb 


This  bone  may  be  recognised  by  its  small  rize,  and  by  the  poaae»- 
Bon  ttf  only  oike  articular  facet  Examined  carefully,  it  wiU  be 
ofatemd  to  preaent  four  sidta  and  two  exbemitico ;  one  nde  ia 
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uticnUr,  the  smooth  facet  approftchin;;  nearer  to  the  pr6iimal  than 
to  Uie  distal  eztreniity.  Tne  side  opposite  to  this  is  rounded  ; 
the  renutining  sides  are,  one  slightly  concave,  the  other  slightly 

Xocognltion. — It  the  bone  be  held  so  that  the  extremity  which 
orerhangH  the  articulai  facet  is  directed  forwards,  and  the  concave 
anrface  upwards,  the  articular  facet  will  point  to  the  hand  to  which 
the  bone  DelougB. 

ArtlcnlAtloiiS. — With  the  cnneifonn  bone  only. 

Attaduneitt  of  UtUOlM. — To  two :  flexor  carpi  ulnaris,  and 
abductor  minimi  digiti ;  and  Ui  the  anterior  annular  ligament 


This  bone  ia  too  irregular  in  form  to  be  compared  to  any  known 
object  1  and  may  be  distinguished  by  a  deep  groove  for  the  tendon 
of  the  flexor  carpi  radialis  muscle,  and  by  the  saddle-shaped  distal 
alticnlar  facet,  its  paJmor  surface  is  marked  by  this  groove,  and 
1^  a  prominent  tubercle  which  overhangs  it,  which  gives  attachment 
to  the  abductor,  flexor  brevis,  and  flexor  oBsia  metacarpi  pollicia 
muscles,  and  to  the  anterior  annular  ligament  The  prorimal  e^t- 
tremity  of  the  trapezium  has  a  facet  for  articulation  with  the  scaphoid, 


jd  on  tiu  hekd  of  tfaa  bona-    ts-  Roii^h  huHi        .    ...  _ 

i&  ArttouUtlng  mtihtt  tor  tlw  nscUDrm.  t;.  ArtlcuUdng  iiirfBcs  for  the  mets- 
«Hiial  bonv  of  toa  middle  flnger.  u.  UDclfonD  :  thalettoTU  pU«d  an  the  BurfHce 
whkh  utleulato  oith  tbs  •emlluiuU'  ud  cunelfQRn.  iB.  AniculiUng  nirfua  for 
tha  rlngflngar.  19.  Aitloulitliig  nufaca  for  tbt  llttla  flngsr.  lo.  Rough  point 
tcumlutc  part  of  tha  (roe  border  <rf  the  caipue. 

and  its  diital  extremity  one  of  large  size,  concave  from  side  to  side, 
convex  from  above  downwards,  for  articulation  with  the  metacarpal 
bone  of  the  thumb.  Internidly  it  presents  two  articular  facets — the 
ifj^>eT,  Urge  and  concave,  for  the  trapezoid ;  the  lower,  small  and 
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flat,  for  tlie  extremity  of  the  second  metacarpal  bone.  Its  dorsal  and 
actemal  surfaces  are  rough  for  ligamentous  attachments. 

SeeoipoitioiL — If  the  bone  be  held  with  the  grooved  surface  up- 
wards, and  the  surfsu^  with  two  facets  forwards,  the  saddle-shaped 
Bujiace  will  point  to  the  hand  to  which  the  bone  belongs. 

Articillations. — With  four  bones :  scaphoid,  trapezoid,  and  two 
first  metacai7)als. 

Attachment  of  Muscles. — To  three  :  abductor  pollicis,  flexor 
brevis  poUicis,  and  flexor  ossis  metacarpi  poUicis. 


TEAPEZOID. 

This  bone  is  small,  oblong,  quadrilateral,  and  bent  near  its  middle 
(bean-shapedi  Its  doraal  surface  is  wide  and  convex,  its  palmar  very 
narrow  and  nattened.  It  has  four  articular  surfaces  separated  by 
slight  ridges  ;  the  proximal  of  these  is  quadrilateral,  and  articulates 
with  the  scaphoid  ;  the  didal  one  is  saddle-shaped  for  the  second 
metacarpal  bone ;  the  internal  surface  is  smooth  and  concave  for  the 
oe  magnum,  and  the  external  is  convex  for  the  trapezium. 

Recognition. — Hold  the  bone  with  the  narrow  free  surface  up- 
wards, and  the  saddle-shaped  surface  looking  for^^ards ;  the  convex 
articular  surface  willpoint  to  the  appropriate  hand. 

Articulations. — with  four  bones :  trapezium,  os  magnum,  sca- 
phoid, and  second  metacarpal 

Attachment  of  Mnscles.— Part  of  the  flexor  brevis  pollicis. 
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This  is  the  largest  bone  of  the  carpus ;  it  is  divisible  into  a  head 
or  proximal^  and  a  body  or  distal  extremity.  The  roimded  head 
articulates  bv  its  proximal  and  external  surfaces  with  the  semilunar 
and  scaphoid  bones.  Its  palmar  and  dorsal  surfaces  are  both  rough  ; 
the  latter  being  square  and  fla^  the  former  rounded  and  prominent 
Its  distal  extremity  is  divided  into  three  small  facets  for  articulation 
with  the  second,  third,  and  fourth  metacarpal  bones;  its  internal 
surface  is  rough  distally  for  an  interosseous  ligament,  smooth  proxi- 
mally  for  articulation  with  the  unciform.  By  its  external  surface  it 
articulates  by  means  of  a  small  facet  with  the  trapezoid,  and  proxi- 
mal to  this  facet  is  a  rough  space  for  another  interosseous  ligament 
The  proximal  articular  surface  encroaches  on  the  external  surfa  e 
but  not  on  the  internal,  so  that  the  former  is  easily  identified  by 
this  peculiarity. 

Becocnition. — If  the  bone  be  held  with  the  flat  and  rough  dorsal 
flur&ce  downwards,  and  the  head  directed  backwards,  the  side  of  the 
head  on  to  which  the  proximal  articular  facet  is  continued  will  point 
to  the  appropriate  hand. 


AltienlftUOBl.— With  tevm  bones :  Maphoid,  semilunar,  trapeiiiil. 
uncifonn,  uid  the  seeoiid,  thiid,  and  fourth  metacarpal  bones. 
AttH^mairt  gf  M nsdea.— Part  of  the  Bexur  hnvis  pollici». 

UNOIFOBU. 

Thin  is  a  triangiihiT-shaped  bone,  remarkable  for  a  looff  and  curveil 
procem,  which  projecU  ^m  its  palmar  aspect  The  palmar  Burfao' 
II  free,  and  is  diatingnished  bj  the  hooked  process  just  mentioned  ; 
the  d^tnal  surface  is  broad  and  rough.  Its  dtiial  txtremiiy  presents  ii 
doable  articular  iurface  for  the  funrtli  and  fifth  metacar|Ml  bone« : 
its  proximal  extremity  is  convex  for  articulation  with  the  nemilnnar  : 
txternatty  it  baa  two  facets,  with  an  intervening  rough  apace,  thesi- 
being  for  articulation  with  the  ns  magnum  ;  and  ■ttUrrnalhj  it  ha«  nn 
uhlong  smooth  facet  for  the  cuneiform. 

Bflcognition. — If  the  bone  be  held 

with  the  uncinate  process  upwanlr^, 

^^,1-,  *^^  ^^^  double  facet  forwards,  the  twi j 

l«      ^^ES^V  """^'  orti*'"'"  surfaces,  with  the  in- 

U       i0nHM^    \  tervening  rough  portion,  will  point  to 

■     ^/Krrfmif    '  \         the  appropriate  hand. 

ArtaculatioiL— With  fii<(  bones : 
semilunar,  os  magnum,  cuneiform,  and 
fourth  and  fifth  metacarpals. 

Attacliment  of  Uoscles.  —  T<> 
Uro ;  flexor  oesis  metacarpi  minimi 
dipiti  and  flexor  brevis  minimi  digiti ; 
and  to  the  anterior  annular  ligament. 
Dffrelopment  of  the  Oarpva.— Tlx' 
bones  of  the  carpns  are  each  devetope'  1 
by  a  ainfjle  centre  ;  they  are  cartilagin- 
ous at  birth.  Ossification  commence-- 
towards  the  end  of  the  first  year  in  thi- 
(19  magnum  and  unciform  ;  at  the  eiiil 
of  the  third  year,  in  the  cnneifonii  ; 
during  the  fifth  year,  in  the  trapezimii 
and  semilunar  ;  during  the  sixth,  in 
the  scaphoid  ;  eighth,  in  the  trapi^- 
zoid ;  and  twelfth,  in  the  pisiform. 
The  latter  bone  is  the  lost  in  tlir 
skeleton  to  ossify  ;  it  is,  in  reality,  ii 
sesamoid  bone  of  the   tendon  of  tin- 


1.  Cuneironu.     ^.  l-uiom 
Tnpealuin.      6.  Qnon  In 
tmpvKlum  which  lod^n  th' 
don  Dt  ih*  Hsiiir  laipl  nidUlli, 
T.  Tnipuold.     S.  Of  DUftmim- 
9.  UnoltDrTn.      in,  in.  Tha  fli 

row.  13,  .3.  ™rd'row.  or  «i 
guAl  plMlaurcu.  14.  FJrat  ph. 
hni  of  Uia  uiiimb.  ij.  ammd 
and  hut  phaluiK  of  thu  thui 


the  Rtadent's  recollection  ;  the  cipher  for  the  first 


icli 

each  bono  of  the  carpun  maintain:^ 
with  Humiunding  bones  may  be  ex- 
pressed in  figures,  which  will  facilitate- 
■  *      '     "'     " "  553".  ""'1 
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brevis  pollicie,  flexor  carpi  radialis,  first  and  secoud  dorsal  and  fir^t 
palmar  interoHseouB  ;  miadle  finger,  ^tv,  extensor  carpi  radialis  bre- 
vier, flexor  brevis  pollicis,  adductor  pollicis,  second  and  third  dorRiil 
interoeseous ;  ring  finger,  three,  tbira  and  fourth  dorsal  interosseous, 
and  second  palmar ;  little  finger,  /our,  extensor  carpi  ulnaris,  flexor 
CMsifi  metacarpi  minimi  digiti,  fourth  dorsal  and  tnird  palmar  in- 
teroeseouB. 

PHALANGES. 

The  plialanges  (intemodia)  are  the  bones  of  the  fingers  ;  they  are 
named  rrom  their  arrangement  in  rows,  and  are  fourteen  in  nuniV>cr, 
three  to  each  finger,  and  two  to  the  thumb.  In  conformation  they 
are  long  bones,  divisible  into  a  shaft  and  two  extremities. 

The  shaft  is  compressed  from  before  backwards,  convex  on  its 
posterior  surface,  and  flat  with  raised  edges  in  front  The  meta- 
carpal extremity  or  bene  in  the  first  row  is  a  simple  concave  articular 
surface  ;  that  in  the  other  two  rows  a  double  concaWty,  separated  by 
a  slight  ridge.  The  digital  extremities  of  the  first  and  -second  row 
present  a  pulley-like  surface,  concave  in  the  middle,  and  convex  ut 
each  side.  The  ungual  extremity  of  the  last  phalanx  is  broad,  rough, 
and  expandeil  into  a  semilunar  crest 

Development. — By  two  centres;  one  for  the  shaft,  an<i  one  for 
the  base.  Ossification  commences  in  the  third  or  uugiuil  phalanges, 
then  in  the  first,  and  lastly  in  the  second.  The  period  of  com- 
mencement corresponds  with  that  of  the  metacarpal  bones.  Tlie 
epiphyses  of  the  nrst  row  appear  during  the  third  or  fourth  year, 
those  of  the  second  row  during  the  fourth  or  fifth,  and  of  the  last 
during  the  sixth  or  seventh.  The  phalanges  are  perfected  by  the 
twentieth  year. 

ArticillAtions. — The  first  row,  with  the  metacarpal  bones  and 
second  row  of  phalanges ;  the  second  row,  with  the  first  and  third  ; 
the  third,  with  the  second  row. 

Attachment  of  Mnsdes. — To  the  base  of  the  first  phalanx  of  the 
thumb  fottr  muscles,  abductor  pollicis,  flexor  brevis  pollicis,  adduc- 
tor pollicis,  and  extensor  primi  intemodii ;  to  the  second  ph<jUunj\ 
two,  flexor  longiis  pollicis,  and  extensor  secundi  intemixlii.  To  tlu* 
first  phalanx  of  the  second,  third,  and  fourth  fingers,  one  dorsal  and 
one  palmar  interosseous ;  to  that  of  the  little  finger,  abductor  minimi 
digiti,  flexor  brevis  minimi  digiti,  and  one  palmar  interosseous.  To 
the  second  phalangesy  flexor  sublimis  and  extensor  communis  digito- 
rum  ;  to  the  last  phalanges,  flexor  profundus  and  extensor  communis 
digitorum. 

PELVIS  AND  LOWEB  EXTREMITY. 

The  bones  of  the  pelvis  are  the  tw^o  ossa  innominata,  the  sacniiii, 
and  the  coccyx  ;  and  those  of  the  lower  extremity,  the  femur,  pat^lhi, 
tibia  and  fibula,  tarsus,  metataisxu^  oxid  phalanges. 
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METAOABPUa 

The  bones  of  the  metacarpus  are  five  in  number.  They  are  long 
bones,  divisible  into  a  head,  shaft,  and  base. 

The  head  is  rounded  at  the  extremity,  and  flattened  at  each  side 
for  the  insertion  of  strong  ligaments ;  the  thaft  is  prismoid,  and 
marked  deeply  on  each  side  for  the  attachment  of  the  interossei 
muscles;  the  base  is  irregularly  quadrilateral,  and  rough  for  the 
insertion  of  tendons  and  ligaments.  The  base  presents  thr^  articular 
surfaces  :  one  at  each  side  for  adjoining  metacarpal  bones,  and  one 
at  the  extremity  for  the  carpus. 

The  metaea/rval  hone  of  the  thumb  is  one-third  shorter  than  the  rest, 
flattened  and  oroad  on  its  dorsal  aspect,  and  convex  on  its  palmar 
side  ;  the  articular  surface  of  the  head  is  not  so  round  as  Uiat  of  the 
other  metacarpal  bones  ;  and  the  base  has  a  single  proximal  saddle- 
shaped  surface,  to  articulate  with  the  corresponding  surface  of  the 
trapezium.    It  has  no  lateral  facets. 

The  metacarpal  bones  of  the  different  fingers  may  be  distinguished 
by  certain  special  characters.  The  base  of  the  metacarpal  bone  of  the 
index  finger  is  the  largest  of  the  four,  and  presents  four  articular 
surfaces ;  it  may  most  readily  be  identified  by  its  proximal  articular 
surface  being  divided  into  two,  so  as  to  present  a  notched  appearance. 
That  of  the  middle  finger  may  be  distinguished  by  a  roundea  project- 
ing process  at  the  nu^ial  side  of  its  base  (styloid  process),  and  two 
vsmall  circular  facets  on  its  ulnar  lateral  surface.  The  base  of  the 
metacarpal  bone  of  the  ring  fi/nger  is  small  and  square,  and  has  two 
small  circular  facets  to  correspond  with  those  of  the  middle  meta- 
rarpal.  The  metacarpal  bone  of  the  little  finger  has  only  one  lateral 
articular  surface. 

Development. — By  two  centres ;  one  for  the  shaft,  and  one  for 
the  digital  extremity,  with  the  exception  of  the  metacarpal  bone  of 
the  thumb,  the  epiphysis  of  which,  like  that  of  the  phalanges, 
occupies  the  carpal  end  of  the  bone.  Ossification  of  the  metacarpal 
bones  commences  in  the  embryo  during  the  eighth  or  ninth  week, 
that  is,  soon  after  the  bones  of  the  fore-arm.  The  epiphyses  make 
their  appearance  at  the  end  of  the  second  or  early  in  the  Uiird  year, 
and  the  bones  are  completed  at  twenty. 

Articulations. — The  fird  with  the  trapezium  ;  aecond,  trapezium, 
trapezoid,  os  magnum,  and  middle  metacarpal ;  third  or  middle,  ot> 
magnum,  and  adjoining  metacarpal  bones ;  fourth,  os  magnum,  unci- 
form, and  adjoining  metacarpal  bones ;  fifth,  unciform,  and  meta- 
carpal bone  01  the  nng  finger. 

The  figures  representing  the  number  of  articulations  which  each 
metacarpal  bone  nas  with  the  bones  of  the  carpus,  taken  from  the 
radial  to  the  ulnar  side,  are  131 21. 

Attachment  of  Mnsclea.— To  the  metacarpal  bone  of  the  thumb, 
three,  flexor  ossis  metacarpi,  extensor  ossis  metacarpi,  and  first  dorsal 
interosseous  ;  index  finger,  nx,  extensor  carpi  radudis  longior,  flexor 
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outer  lip  of  the  crest,  and  is  called  the  superior  curved  line.  Near 
the  miadle  of  this  surface  is  a  second  ridge  which  is  called  tlu' 
middle  curved  line;  it  commences  near  the  anterior  superior  spine, 
and  terminates  in  the  upper  part  of  the  greater  sacro-iscniatic  notch. 
Below  this  is  a  third  ridge  called  the  inferior  curved  linty  commencing 
just  above  the  anterior  inferior  spine,  and  terminating  at  the  lower 
part  of  the  greater  sacro-ischiatic  notcL  The  surface  included  between 
the  superior  and  middle  curved  lines  gives  origin  to  the  gluteus 
medius  muscle  ;  that  between  tiie  middle  and  inferior  curve'd  lines, 
to  the  gluteus  minimus ;  and  the  rough  interval  between  the  inferior 
curved  line  and  the  arch  of  the  acetabulum,  to  one  head  of  tht^ 
lectua 

The  crest  of  the  ilium  is  arched,  and  curved  in  direction  like  tlie 
italic  letter  /,  being  bent  inwards  at  its  anterior  termination^  and 
outwards  at  the  posterior.  It  is  broad  for  the  attachment  of  three 
planes  of  muscle,  which  are  connected  with  its  external  and  internal 
txirder  or  lip,  and  with  the  intermediate  space.  On  its  outer  lip,  at 
about  midwav  between  the  anterior  superior  spinous  process  and 
the  summit  of  the  crest,  is  a  prominent  tubercle,  from  which  a  strong 
ridge  runs  doMm  to  the  acetabulum.  This  is  the  broadest  part  of 
the  crest,  and  the  descending  ridge  serves  as  a  buttress  in  giving 
strength  to  the  bone. 

The  anterior  border  is  marked  by  two  prominences,  the  anterior 
superior  spinous  process^  which  is  tne  anterior  termination  of  the 
crest)  and  the  cmierior  inferior  spinous  process/  the  first  of  these  an<l 
the  space  beneath  it  give  attachment  to  the  sartorius  muscle,  the 
second  to  one  head  of  the  rectus.  This  border  terminates  inferiorlv 
in  the  lip  of  the  acetabuluuL  The  posterior  border  also  presents 
two  prominences,  the  posterior  superior  and  posterior  inferior  spinous 
process,  separated  by  a  notch ;  the  former  gives  attachment  to  the 
oblique  sacro-iliac  ligament,  the  latter  to  the  greater  sacro-ischiatir 
ligament  Inferiorly  this  border  is  broad  and  arched,  and  forms  the 
upper  part  of  the  great  sacro-ischiatic  notch. 

The  Ischium  is  divisible  into  a  thick  and  solid  portion,  the  body, 
and  a  thin  and  ascending  part,  the  ramns ;  it  may  be  considered 
also,  for  convenience  of  description,  as  presenting  an  external  and 
internal  surface,  and  three  borders,  posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven  for  the  attachment  of 
muscles ;  and  broad  and  smooth  above,  where  it  enters  into  the 
formation  of  the  acetabulum.  Below  the  inferior  lip  of  the  aceta- 
bulum is  a  notch  which  lodges  the  obturator  extemus  muscle  in 
its  passage  outwards  to  the  trochanteric  fossa  of  the  femur.  The 
internal  sorfkce  is  smooth,  and  somewhat  encroached  upon  at  its 
posterior  border  by  the  spine ;  it  is  separated  by  the  pectineal  line 
from  the  concave  inner  surface  of  the  ilium,  and  is  chiefly  occupie<l 
by  the  origin  of  the  obturator  intemus. 

The  posterior  border  of  the  ischium  presents  towards  its  middle 
a  remaricable  projection,  the  spine,  which  is  directed  backwards  and 
wwanlft,  and  gixea  origin  by  its  inner  surface  to  two  muscles,  the 
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eoecygens  and  levator  anL  Immediately  above  the  spine  is  a  notch 
of  large  size,  the  ffreat  Mcro-ischiatie,  ana  below  the  spine,  the  Usser 
tacro-itektaUc  notch,*  the  former,  being  converted  into  a  foramen  by 
the  lener  sacro^ischiatic  ligament,  ^ves  passage  to  the  gluteal  vesseln 
and  nerve,  pyrifoimis  muscle,  pudic  vessels  and  nerve,  and  ischiatic 
venela  and  nerves ;  the  lesser,  completed  by  the  great  sacro-ischiatic 
ligament,  to  the  obturator  intemns  muscle,  the  nerve  which  is  dis- 
tributed to  it,  and  internal  pudic  vessels  and  nerve.  The  inferior 
border  is  thick  and  broad,  and  called  the  tuberosity.  The  surface 
of  the  tuberosity  is  divided  into  three  facets ;  one  anterior,  which  in 
rou^  for  the  origin  of  the  semi-membranosus ;  and  two  posterior, 
whid^  are  smooth  and  separated  by  a  slight  ridge,  for  me  semi- 
tendinosus  and  biceps  muscle.  The  inner  margin  of  the  tuberosity 
18  bounded  by  a  sharp  ridge,  which  gives  attachment  to  a  prolauea- 
tion  of  the  great  sacro-iscniatic  ligament ;  and  the  outer  margin  by 
a  prominent  ridge,  from  which  the  quadratus  femoris  muscle  arisek 
The  Sliperior  bordor  of  the  ischium  is  thin,  and  forms  the  lower 
circumference  of  the  obturator  foramen.  The  ramns  of  the  ischium 
is  continuous  with  the  ramus  of  the  pubes,  and  is  slightly  everted. 

The  PuBBS  is  divided  into  a  horizontal  portion  or  body  (hori- 
zontal ramus  of  Albinus),  and  a  descending  portion  or  ramns ;  it 
presents  for  examination  an  external  and  internal  surface,  superior 
and  inferior  border,  and  symphysis. 

The  external  surface  is  rough  for  the  attachment  of  muscles ; 
and  prominent  at  its  outer  extremity,  where  it  forms  part  of  the 
acetabulum.  The  internal  snrface  is  smooth,  and  enters  into  the 
formation  of  the  cavitv  of  the  pelvis.  The  suirerior  border  in 
marked  by  a  rough  ridge,  the  crest y  the  inner  termination  of  th^ 
crest  is  the  angle y  the  outer  end,  the  spine y  the  latter  gives  attach- 
ment to  the  inner  end  of  Pouparf  s  ligament  Running  outwards 
from  the  spine  is  a  sharp  ridge,  the  pectineal  line,  which  marks  the 
brim  of  the  true  pelvis.  In  tront  of  the  pectineal  line  is  a  smooth 
depression,  which  supports  the  femoral  artery  and  vein,  and  a  little 
more  externally  an  elevated  prominence,  the  pectineal  eminence^ 
which  divides  the  surface  for  the  femoral  vessels  from  another 
depression  which  overhangs  the  acetabulum,  and  lodges  the  psoas 
and  iliacus  muscle.  The  pectineal  eminence,  moreover,  marks  the 
junction  of  the  pubes  with  the  ilium.  The  inferior  border  is  broa<l, 
deeplv  grooved  for  the  passage  of  the  obturator  vessels  and  ner\'e, 
ana  siu^  on  the  side  of  the  ramus,  to  form  part  of  the  boundary  of 
the  obturator  foramen.  The  symphysis  is  the  inner  extremity  of  the 
body  of  the  bone ;  it  is  oval  and  rough  for  the  attachment  of  tlie 
articular  cartilage.  The  ramus  of  the  pubes  descends  obliquely 
outwards,  and  is  continuous  with  the  ramus  of  the  ischium.  The 
inner  border  of  the  ramus  forms  with  the  corresponding  bone  the 
arch  of  the  puhes,  and  at  its  inferior  part  is  everted,  to  give  attachment 
to  the  cms  penis.  The  ramus  ot  the  ischium  and  pubes  together 
give  attachment  by  their  external  surface  to  the  adductor  longus, 
brevis,  and  magnus  muscles,  the  gracilis  and  obturator  intemns,  and 
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by  their  internal  surface  to  the  compreswr  uretUrap,  ere<tor  penis. 
tnmsverBUS  perinei,  and  levator  anL 

The  acetabulum  (cotrloid  cavity)  i»  a  deep  cup-s)iai)eil  cavity, 
situated  at  the  point  of  union  between  the  ilium,  ischium,  and 

Imbes;  a  little  less  than  two-fifths  being  formed  by  the  ilium,  a 
ittle  more  than  two-fifths  by  the  ischium,  the  remaining  fifth  by 
the  pubes.  It  is  bounded  by  a  deep  rim  or  lip,  broad  and  strong 
above,  where  most  resistance  is  reqmred,  and  marked  in  front  by  a 
deep  notch,  which  is  arched  over  in  the  fresh  subject  by  a  strong 
ligament,  and  transmits  the  nutrient  vessels  of  the  joint.  At  the 
bottom  of  the  cup,  and  communicating  with  the  notch,  is  a  deep 
circular  pit,  which  lodges  a  mass  of  fat,  and  gives  attachment  by  iU 
edges  to  the  broad  extremity  of  the  ligamentum  teres. 

The  obturator  or  thyroid  foramen  is  a  large  oval  interval  be- 
tween the  ischium  and  pubes,  bounded  by  a  narrow  rough  margin, 
to  which  a  ligamentous  membrane  is  attached.  The  upper  part  of 
the  foramen  is  increased  in  depth  by  the  groove  in  the  under  sur- 
face of  the  OS  pubis,  which  lodges  the  obturator  vessels  and  nerve. 

Development. — By  eight  centres:  three  principal,  one  for  the 
ilium,  one  for  the  ischium,  and  one  for  the  pubes ;  and  five 
secondary,  one,  the  Y-shaped  piece,  for  the  interval  between  the 
primitive  pieces  in  the  bottom  of  the  acetabulum,  one  for  the  crej^t 
of  the  ilium,  one  (not  constant)  for  the  anterior  and  inferior  spinous 

(>rocess  of  the  ilium,  one  for  the  tuberosity  of  the  ischium,  and  one 
not  constant)  for  the  angle  of  the  pubes.  Ossification  commences  in 
the  primitive  pieces,  immediately  after  that  in  the  vertebrae,  firstly 
in  tne  ilium  during  the  eighth  week,  then  in  the  ischium  in  the 
third  month,  and  lastly  in  the  pubes  in  the  fourth  or  fifth  month  ; 
the  first  ossific  deposits  being  situated  near  the  future  acetabulum. 
At  birth,  the  acetabulum,  crest  of  the  ilium,  and  ramus  of  the  pubes 
and  ischium,  are  cartilaginous.  The  rami  of  the  ischium  and  pubes 
unite  during  the  eighth  year.  The  epiphyses  appear  about  the  time 
of  puberty,  that  for  the  Y-shaped  cartilage  ossiiying  first ;  the  three 
parts  of  the  bone  unite  in  the  acetabulum  at  about  the  seventeenth 
or  eighteenth  year,  and  the  bone  is  completed  from  the  twenty- 
third  to  the  twentv-fifth  vear. 

Articulations. — With  three  bones ;  sacrum,  opposite  innominate, 
and  femur. 

Attachment  of  Muscles  and  Ligaments. -— To  thirty -four 
muscles  :  to  the  ilium  thirteen  ;  by  the  outer  lip  of  the  crest,  obliquus 
extemus  for  two-thirds  its  length,  latissimus  aorsi  one-third,  and 
tensor  vaginae  femoris  its  anterior  fourth ;  by  the  middle  of  Hu  crest^ 
internal  oolique  three-fourths  its  length,  erector  spinae  the  remaining 
fourth  ;  by  the  intemcU  lip,  transversalis  three-fourths,  and  quadratus 
lumborum  the  posterior  part  of  its  middle  third.  By  the  ext^nal 
nirface,  gluteus  medius,  minimus,  maximus,  and  one  head  of  the 
rectus ;  by  the  iiUemcU  gurface,  iliacus ;  by  the  anterior  border,  siir- 
torius,  and  the  other  head  of  the  rectus.  To  the  ischium  fourteen  ; 
hy  its  external  mrface,  a<lductor  magnus  and  obturator  extemus ;  by 
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the  imlemal  tttrfiut,  obtnintoT  intemus  and  levator  aoi ;  b;  the  ipiTu^ 
Remelliu  BUperior,  levator  ani,  coccy^na,  and  lesser  Bacro-iscluatic 
ligament ;  by  the  tuberotUg,  biceps,  eemi-tendinoauH,  semi-metiibran- 
oeoM,  f^ellua  inferior,  qiudiatus  femoris,  erector  penis,  and  great 
Mtcro-uchiatic  ligament;  hj  the  romiu,  gracilis,  and  transversus 
perineL  To  the  oa  pubis  leventem/  by  ita  upper  border,  obliquus 
exlerans,  obliquus  intemus,  trans versalis,  rectus,  pyramidalis, 
pectineus,  and  psoas  parrua ;  hj  its  esiemal  tutfae^  adductor  longus, 
adductor  brevis,  gracilis,  and  obturator  estemus  ;  by  ita  intmial 
naiaee,  levator  ani  and  obturator  intemus ;  and  \>j  the  romiu, 
adductor  ma^us,  erector  penis,  acceleraljir  urins,  and  compressor 
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imbu-  Tertebm.    : 
■  wllhtb   ■      - 

liUnl  twunduiEe  or  Ibi  (bIk  jmItIi.  j.  AnUrtor  superior  iplDoiu  pnmH  at 
lUiiin  ;  right  lida.  B.  Anurior  iii(erlnr  iplnoua  pine*!*,  g.  iceUbuluin.  -. 
Notch  o[  Uw  Bcatahidum.  b.  Body  of  tbs  iKhlum.  e.  Its  tubtroslt;.  d.  BplDs  of 
the  Ucblum  Men  tbroUAh  tba  abtiirmtoi-  fonunfin-  t-  Pubes.  /.  Sjinphfrifl  puhlti. 
t.  Arch  of  tlie  pubM.  A.  Angle  of  tha  piibsa.  i.  Bplne  of  tha  pub« ;  tha  pni- 
mluent  ridge  bctwaen  A  uid  >la  thg  creat  of  th* pubu  i,  i.  PecUntKl  Uns of  the 
pab«.  I,  1.  PertlDiiri  lino,  •>,  m.  The  prolong»non  of  thl»  line  lo  the  ponjontory 
ol  the  mcniBi.  The  Una  repfeaented  bx  K,  i,  t,  i,  1, 1.  Md  m.  m,  la  the  brim  of  the 
tnie  palTiii.  ■.  Pecttaaal  eminence,  o.  The  mooth  auriaea  which  aupporte  tha 
femc^  Teanela.    p,  p.  Orwt  nuiro-lachiAtlc  notch. 

and  trne  peh-is ;  the  former  is  the  expanded  portion,  bounded  on 
each  side  by  the  ilium,  and  separated  from  the  true  pelvis  by  the 


pectiiieal  line.  The  true  pelvis  ie  all  that  portion  uliich  if  xituated 
odcnr  this  line,  which  thus  forma  the  margin  or  brim  of  the  true 
pel'n^  while  the  included  areft  is  called  the  Inlet.  The  form  of  the 
inlet  is  heart-ahaped,  ohtuselj  pointed  in  front  at  the  s^mphjaia 
pnbi^  expanded  on  each  aide,  and  encroached  upon  behind  b;  a 
prqection  of  the  upper  part  of  the  aacniin,  which  is  named  the  pro* 
moaVoTj.  The  cavity  is  somewhat  encroached  upon  at  each  aide  by 
a  Hnooth  quadran^lar  plane  of  bone,  corresponding  with  the 
internal  sunace  of  the  aeetabulom,  and  prolonged  poeteriorlj  into 
the  apine  of  the  ischium.  In  front  are  two  foaas  around  the 
obtnrator  foramina,  for  lodging  the  obturator  intemus  muscle  at  each 
idde.  The  inferior  termination  of  the  pelvia  is  very  irregular,  and 
is  termed  the  outlet.  It  is  bounded,  m  front,  by  the  convergence 
of  the  rami  of  the  ischium  and  pnbea,  which  con8titut«  the  arch  of 
the  pnbes  ;  on  each  aide  bv  the  tuberoei^  of  the  ischium,  and  two 
imgalar  fissures  formed  by  the  greater  and  leoei  aacro-ischiatie 
notcnea ;  and  behind  by  the  lateral  borders  of  the  sacrum,  and 
the  coccyx. 
The  i-eh-is  is  placed  obliquely  with  regard  to  the  trunk  of  the 
body,  the  inner  surface  of  the 
pubes  being  directed  upwarda, 
and  serving  to  support  the 
weight  of  the  abdominal  viscera. 
The  baae  of  the  sacrum  riaea 
nearly  four  inches  al>ove  the 
level  of  the  upper  border  of  the 
symphysis  pubis,  and  the  apex 
of  the  coccyx  aomewhat  more 
than  half  an  inch  above  itn  lower 
border.  If  a  line  were  carried 
through  the  central  axis  of  the 
inlet,  it  would  impinge  b^  one 
eitreinity  against  the  umbilicus, 
and  by  the  other  against  the 
middle  of  the  coccyx.  Themig 
of  tile  Inlet  is,  therefore,  di- 
rected upward*  and  fonainU, 
while  that  of  the  outlet  points 
iloumtrardt  and  foncardi,  and 
I'onesponds  with  a  line  drawn 
from  the  upper  part  of  the 
sacrum,  throu^  tne  centre  c>f 
the  ondet.  The  axis  of  the 
cavity  represents  a  curve,  corre- 
sponding very  nearly  with  the  curve  of  the  aacmm,  the  extremities 
being  indicated  by  the  central  points  of  the  inlet  and  outlet.  A 
luiowledge  of  the  direction  of  these  axes  is  important  to  the  aurgeon, 
as  indicating  the  line  in  which  instruments  should  be  used  in  opera- 
tions  upon  Ote  riacera  of  the  pelvis,  and  the  direction  of  force  in  the 
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temoval  of  calculi  from  the  bladder ;  and  to  the  accoucheur,  as  ex- 
plainmg  the  course  taken  by  the  foetus  during  parturition. 

There  are  certain  characteristic  differences  oetween  the  male  and 
female  pelvia  In  the  male  the  bones  are  thicker,  stronger,  and 
more  solid,  the  cavity  being  deeper  and  narrower.  In  the  female 
the  bones  are  lighter  and  more  delicate,  the  iliac  fossse  large,  and  the 
ilia  expanded  ;  the  inlet,  outlet,  and  cavilr  are  large,  ana  the  aceta- 
bula  farther  removed  from  each  other ;  the  cavity  is  shallow,  the 
tuberosities  widely  separated,  the  obturator  foramina  triangular,  the 
sacrum  broader  and  less  curved,  the  coccyx  more  movable,  and  the 
span  of  the  pubic  arch  greater.  The  precise  diameter  of  the  inlet 
and  outlet,  and  the  depth  of  the  cavity  of  the  female  pelvis,  are 
important  considerations  to  the  accoucheur. 

Three  diameters  are  usually  described  in  each  part  of  the  true 
pelvis,  they  are  :  (i)  Antero-po«terior  or  conjugate  ;  (2)  Transverse ; 
and  (3)  Oblique.  Tne  following  table  shows  the  comparative  measure- 
inents  in  the  male  and  female  pelvis  in  inches. 


Antero-posterior  diameter 
TnuifTene  diameter  . 
Oblique  diameter 

Malk. 

1 

Female. 

Brim. 

Cavity. 

Outlet. 

Brim. 

Cavity. 

Outlet. 

i! 

4I 

4 

4* 

4 

5 

• 

si 

h 

5 
4l 

4i 

FE 
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The  femur,  the  longest  bone  of  the  skeleton,  is  situated  obliquely 
in  the  unper  part  of  the  lower  limb,  articulating  by  means  of  its 
head  with  the  acetabulum,  and  inclining  inwaros  as  it  descends, 
until  it  almost  meets  its  fellow  of  the  opposite  side  at  the  knee.  In 
the  female  this  obliauity  is  greater  than  in  the  male,  in  consequence 
of  the  greater  breadth  of  the  pelvis.  The  femur  is  divisible  into  a 
Hhaft,  a  superior,  and  an  inferior  extremity. 

At  the  upper  extremity  is  a  rounded  head  directed  upwards  and 
inwards,  ana  marked  just  below  its  centre  by  an  oval  depression  for 
the  ligamentum  teres.  The  head  is  supported  by  a  neek^  which 
varies  in  length  and  obliquity  with  sex  and  period  of  life,  bein^  long 
and  oblique  in  the  adult  male,  shorter  and  more  horizontal  m  the 
female  and  in  old  age.  Externally  to  the  neck  is  a  large  process, 
the  troeh4xnter  major,  which  presents  on  its  anterior  surface  an  oval 
facet,  for  the  attachment  of  the  tendon  of  the  gluteus  minimus 
muscle  ;  and  on  its  outer  surface,  an  oblique  line  for  the  insertion  of 
the  gluteus  medius.  On  its  posterior  side  is  a  vertical  ridge  (qiiadreUe 
line)  for  the  attachment  of  the  quadratus  femoris  muscle.  At  the 
inner  side  of  the  trochanter  major  is  a  deep  pit,  trochanteric  or  digital 
fossa^  at  the  bottom  of  which  the  obturator  extemus  muscle  is 
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inserted.  The  upper  border  of  the  great  trochanter  gives  attachment 
near  its  anterior  extremity  to  the  cemellus  superior,  obturator  in- 
temus,  and  gemellus  inferior  muscles,  and  a  little  l)ehind  tliis  to 
the  pyriformis  muscle.  Passing  downwards  from  the  trochanter 
miyor  in  front  of  the  bone  is  an  oblique  ridse,  which  forms  the 
inferior  boundary  of  the  neck,  the  spiral  line,  which  if  traced  down- 
wards will  be  found  to  lead  into  the  upper  part  of  the  linea  aspera  ; 
in  well-marked  specimens,  two  small  tubercles  will  be  found  on  it, 
one  near  the  great  trochanter,  and  the  other  lower  down ;  they  are 
called  the  external  and  internal  cervical  tubercles.  Behind  there  is 
another  oblique  ridge,  the  intertrochanteric  line,  which  terminates  in 
a  rounded  tubercle  on  the  posterior  and  inner  side  of  the  bone,  tht* 
trochanter  minor,  for  the  insertion  of  the  psoas  and  iliacus. 

The  shaft  of  the  femur  is  convex  and  round  in  front,  and  covered 
with  muscles  ;  and  somewhat  concave  and  raised  into  a  rough  and 

J)rominent  ridge  behind,  the 
inea  aspera.  The  linea  aspera 
near  the  upper  extremity  of  the 
bone  divides  into  three  branches. 
The  anterior  branch  is  con- 
tinued forwards  in  front  of  the 
lesser  trochanter,  and  is  con- 
tinuous with  the  spiral  line  ; 
the  middle  is  continued  directly 
upwards  into  the  lesser  trochan- 
ter ;  and  the  posterior,  bn^ad 
and  strongly  marked,  ascends 
to  the  base  of  the  trochanter 
major.  Towards  the  lower  ex- 
tremity of  the  bone  the  linea 
aspera  divides  into  two  ridges, 
which  descend  to  the  two  con- 
dyles, and  enclose  a  triangular 
space  upon  which  rests  the 
popliteal  artery.  The  internal 
condylar  ridge  is  less  markc<l 
than  the  external,  and  presents 
a  broad  and  shallow  groove  for 
the  passage  of  the  femoral  artery. 
The  nutrient  foramen  is  situ- 
ated in  or  near  the  linea  aspera, 
at  about  one-third  from  its 
upper  extremity,  and  is  directed 
obuquely  from  below  upwanls. 
The  outer  side  of  the  shaft  im- 
mediately above  the  condyles  is 
very  much  thicker  than  the 
inner  side,  a  point  to  be  borne  in  mind  in  division  of  the  femur  for 
t/ie  cure  of  knock -kneti. 


X. 
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Fio.  139.  —  Tlic 
right  fomur, 
seen  on  ita  an- 
terior    aspect. 

The   abaft. 

The  head. 
3.  The  neck.  4. 
Great  trochan- 
ter. 5.  Spiral 
line.  6.  Lesser 
trochanter.  7. 
External  con- 
dyle. 8.  Inter- 
nal condyle. 
Ju  Tuberueity 
or  the  attach- 
ment of  the 
external  lateral 
ligament.  10. 
Fbesa  fur  the 
tendon  of  ori- 
ffin  of  the  pop- 
uteuB  muscle. 
XX.  Tuberosity 
for  the  attach- 
ment of  the  in- 
ternal lateral 
ligament. 
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The  lower  eztremity  of  the  femur  is  brood  and  potous,  and 
divided  by  a  smooth  depreaHion  in  front,  and  by  a  large  fosw  (inter- 
condylar foHBa)  behind,  into  two  condyles. 

The  extemtll  cosdylfl  is  the  broadest  and  most  prominent,  the 
internal  the  narrowest  and  longeet ;  the  difference  in  length  depend- 
ing on  the  obliquity  of  the  femur,  in  consequence  of  the  teparation 
of  the  two  bones  at  their  upper  eitremity  by  the  breadth  of  the 
pelvis.  The  difTerence  in  the  len^h  of  the  condvles  has  been  ascer' 
tained  to  amount  to  about  eight  millimetres,  this  heing  the  average  of 
a  hundred  observations.  The  external  condyle  is  marked  on  its  onter 
iide  by  a  prominent  tuberosity,  which  gives  attachment  to  the 
external  lateral  ligament ;  and  immediately  beneath  this  is  the  fossa 
which  lodges  the  tendon  of  origin  uf  the  popliteue.  By  the  internal 
surface  it  gives  attachment  to  the 
anterior  crucial  ligament  of  the  knee- 
joint  i  and  by  its  upper  and  pos- 
terior part,  to  the  external  head  of 
the  gastrocnemius  and  plantains. 
The  internal  cosdyle  projects  on  its 
inner  side  into  atuberosity,  to  which 
is  attached  the  internal  lateral  liga- 
ment ;  above  this  tuberosity,  at  the 
extremity  of  the  internal  condylar 
ridge,  is  a  tubercle  for  the  insertion 
of  the  tendon  of  the  adductor  mag- 
nus  ;  and  below  the  tubercle,  on  the 
upper  surface  of  the  condyle,  a  de- 
pression   from   which   the    internal 

head  of   the    gastrocnemius   arises.  F'o- Mcs-Diy*™  jt  ™iier  mrrKw 
The  outer  Bide  of  the  internal  con-  "( ««"frl- «» *" 

dyle  is  rough  and  concave,  for  the  attachment  of  the  posterior 
crucial  ligament. 

The  lowerarticularsurfaceofthefemur  is  divisible  into  three  parte, 
the  twocoTufjj^r  surfaces,  and  the  potcUor  surface;  the  latter  is  marked 
off  from  the  two  former  by  shallow  depressions  running  from  the  free 
margins  of  the  articulation  into  the  upper  part  of  the  intercondylar 
notch.  In  addition  to  the  true  condylar  surface,  the  internal  condyle 
has  on  its  anterior  fac«  a  small  "Wi™  surface,  interposed  between 
the  condylar  and  patellar  surfaces.  The  patellar  or  trochlear  surface 
is  the  anterior  part  of  the  articular  surface  j  its  outer  side  extends 


higher  up  than  its  inner,  and  terminates  by  a  more  salient  edge. 

DoTelopment— By  five  centres  ;  one  (or  the  shaft,  one  for  es 

extremity,  and  one  for  each  trochanter.    The  femur  is  the  first  of 


the  long  bones  to  show  signs  of  ossification  ;  ossific  matter  is  found 
immediately  after  the  maxillK  and  before  the  termination  of  the 
second  month  of  embryonic  life.  The  secondary  deposits  take  place 
m  the  following  order :  in  the  condylar  extremity   during  the  last 

*  Cniieilhlu murki  tbit  tliii MUtra  bio  smutMIt  In  tlia Imit (ortal^t  ol  (atil 
'«,  tbftt  It  mv  ^  ng^rdod  M  ui  Importuit  proof  oif  th«  fittm  bi^Ttiig  T^bohaA  Itt 
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I'ATBLLA. 


mouth  of  fcetttl  life  ;  in  the  head  towardB  the  end  of  the  first  ^ear  ; 

is  the  greater  trochanter  between  the  third  and  fourth  jear  ;  in  the 
IfWMT  trochauter  t)etween  the  thirteenth  and  fourteenth.  The 
flpiphyMB  are  joined  to  the  diaph^^  in  the  reverse  order  of  their 
■ppearance,  the  junction  commencing  after  puberty,  and  not  beinc 
completed  for  the  condylar  epiphjsia  until  after  the  twentieth 
year. 

ArticnlatioilB- — With  Ikrte  bonea  :  oe  innominatum,  tibia,  and 
pateUa. 

AttMdiment  of  Mnsclee. — To  tvtmly-thrte :  hj  the  greater  tro- 
Aanter,  to  the  gluteus  mcdiua  and  minimua,  pynfonnis,  gemellus 
■nperior,  obturator  intemua,  gemellus  inferior,  obturiLtor  extcruue, 
and  quadretus  fetnoris ;  by  Uie  Ut»er  Irochaiila;  to  ttie  common 
tendon  of  the  psoas  and  iliaciis.  By  the  lirua  tupera,  its  outer  lip, 
t«  the  rastue  extemua,  gluteus  maximus,  and  short  head  of  the 
biceps ;  by  its  inner  lip,  vastus  intemus,  pectineus,  adductor  brevis. 
and  adductor  longus  ;  by  ita  middle  lip,  adductor  ma^niuB  ;  by  the 
anttriorpart  of  the  bone,  cruncus  and  gubcruntus;  by  its  eondylm, 
gutiocnemiug,  plantaris,  and  popliteua. 


PATELLA. 

The  palellu  iH  a  nesamoid  bone,  developed  in  the  tendon  of  tlie 
qiiadricepe  eiteiuor  muscle,  and  usually  de- 
scribed as  a  biine  of  the  loner  extremity.     It  iv 
heart-shaped   in   figure,    the   broad   end  being 
directed  upwards,  the   apei   downwards  ;    the 
external    surface  is  convex,  and    the   internal 
divided  by  a  ridge  into  two  smooth  surfaces, 
to  articulate  with  the  condyles  of  the  femur. 
The   external   articular   surface,  corresponding 
with  the  external  condyle,  is  the  larger  of  the 
two,  and  serves  to  indicate  the  leg  to  which  the 
I  1)one  belongs.    Each  surface  presents  a  faint 
,  transverse  line  near  its  lower  end,  another  near 
'    its  upper  border,  so  as  to  divide  them  into  three 
£»"n™«rticHiBtton  facets;  the  internal  surface  has  also  a  vertical 
with  the  mtcnud  con-   linenear  its  inner  edge.    To  the  upper  border  are 
d)^    3.  ApM  of  the   attached  the  rectus  fenioris  and  crureus  muscles, 
and  to  the  upper  part  of  the  lateral  margins  the 
expanded  tendons  of  the  vastus  extemus  and  intemua,  and  by  the 
iDKrioT  pointed  process  it  is  attached,  through  means  of  a  strong 
htuid  called  the  ligaTomtum  paUlUr,  to  the  tubercle  of  the  tibia. 

DeTelopmflnt-^ — By  a  single  centre,  at  abont  the  middle  of  tlif 
third  year. 
ArtictilationB. — With  the  two  condyles  of  the  femur. 
Attm^imeat   of  UtUClefl- — To  fimr.-    rectus,   crnneus,   vaslnn 
iutemua,  vaataa  extern  m;  and  to  the  ligamentum  p«,teU«. 


TIBIA. 


)(ulai',  toilKli  above  for  the  attacliment  of  the  interosseouR  ligament ; 
Mid  smooth  below,  to  arttculale  with  ttie  fibula.     On  the  extremitv 
of  the  bone  "       ■  ■ 
aetr^aluB. 

DflTelopmeut— B7  three  centres 


1  triangular  amooth  surfece  for  articulation  with  the 


Pia  >4>— Tlbis  iu>4   Bbubt  0 
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tbe  titeraml  condyla  of  til 
3.  Artlciilv  dsprwlonfo 

tonu]   cDndfls;  the  pro 

tntwAui  tha  two  1*  tho  apiuoiu  pn>- 

busmoD  of  the  taodoD  o(  tlw  Mtnl- 
morabrsiKHiu-  4.  FnpUtoAl  p1ui6» 
for  the  fluppoTt  of  uw  poputeiu. 
i.  Oblique  ^0.  6.  Hutriautfom- 
uso.  T.  Surface  of  Uie  atuft  on 
wbloh  the  flexor  Idd^iu  diirtt^inim 
resU.   8.  Brood  groove  on 


iorwn  Bod  tlbUlln   pMli 
OmoTOfortholot-       " 
loDgaa     polbclL 
the  abuli.       Tb< 
pomDln    Uh  kd 

th«  bone ;  Itxi  superior  limit  being 
tniirked  by  the  oblique  if^"  '"^ 
medUtely  abox'e  the  flgui 
Styloid  prncouea  on  thi 
of  the  fibula  for  the  atUchi 
the  tendon  of  the  blcepe.  1 
cutueoua  eurf  ace  of  the  lower  port 


for  the  shaft,  and  one  for 
each  extremity.  Onfi- 
lication  comnienceH 
in  the  tibia,  imme- 
■*  <lialely  after  the 
femur ;  the  wutre 
for  the  head  of  the 
bone  appears  euon 
after  birth,  anil  that 
for  the  lower  extre- 
mity during  the 
second  year  ;  tlie 
latter  is  the  first  to 
join  the  diaphysie. 
The  lower  epipb'yBJs 
joiuB  the  shaft  about 
the  twentieth  year, 
and  the  bone  is  u>iii- 
j)let«d  by  the  union 
of  the  upper  eni- 
phyitis  about  11  m 
twenty  -  fifth  year. 
Two  occasional  cun- 
ttes  are  eometinics 
found  in  the  tibia, 
one  for  the  tuber- 
cle, the  other  for 
the  internal  malleo- 

Artlcill&tioilS. — 'With  thrtt  bones  :  femur,  tibula,  and  oi'trugahi!'. 

Attachmsilt  of  MoscIbb. — To  ten  :  by  the  infernal  tuberomty  to 
the  semi-membranoeuB  ;  by  the  eittmal  Ivhenmiy,  tibialis  anticus 
and  eiteiuor  longus  digitorum  ;  by  the  Ivberdc,  ligamentum  patella- ; 
by  the  extenvd  larfaa  of  the  shaft,  tibialie  anticus ;  by  the  posterior 
tmfau,  popUteug,  soleus,  flexor  longus  digitorum,  and  tibialis  pusi- 
ticuB ;  and  by  the  in(«rnai  mrfaet  to  the  sartorius,  gracilis,  mid 
semi  -tendinoBua. 

FIBITLA. 

The  fibula  (rtpini,  a  brooch,  from  its  resemblance,  in  conjunction 
witli  the  tibia,  to  the  pin  of  an  ancient  brooch)  is  the  outer  and 
mudler  bone  of  the  leg ;  it  is  long  and  slender  in  figure,  prismoid  in 
ahape,  and,  like  other  long  bones,  divisible  into  a  sh^t  and  two 
extreuiitiea. 


of  Um  pcrui 


orlor  part  of  the 
for  thTtendoni 


FIBULA.  i6i 

The  upper  extremity  or  head  is  thick  and  lar^  and  depressed 
at  the  upper  part  by  a  concave  surface,  which  articulates  with  the 
external  tuberosity  of  the  tibia.  Externally  to  this  surface  is  a  thick 
and  rough  prominence  for  the  attachment  of  the  external  lateral 
ligament  of  the  knee-joint,  terminated  behind  by  a  styloid  process 
fur  the  insertion  of  the  tendon  of  the  biceps. 

The  lower  extremity  is  flattened  from  without  inwards,  and  pro- 
longed downwards  beyond  the  articular  surface  of  the  tibia,  forming 
the  external  malleolug.  Its  external  side  nresents  a  roueh  and  trian- 
gular surface,  which  is  subcutaneous.  On  the  internal  surface  is  a 
smooth  triangular  facet  to  articulate  with  the  astra^us,  and  a  rough 
depression  for  the  insertion  of  the  interosseous  ligament  Behind 
the  articular  surface  and  between  it  and  the  tip  of  the  malleolus  is  a 
deep  fossa  which  lodges  the  posterior  slip  of  the  external  lateral 
ligament  The  anterior  border  is  thin  and  sharp,  the  posterior  broad 
and  grooved  for  the  tendons  of  the  peronei  muscles. 

To  place  the  bone  in  its  {)roper  position,  and  ascertain  to  which 
leg  it  belongs,  let  the  inferior  or  flattened  extremity  be  directed 
downwards,  and  the  fossa  for  the  external  lateral  ligament  back- 
wards ;  the  triangular  subcutaneous  surface  will  then  point  to  the 
Bide  corresponding  with  the  limb  of  which  the  bone  is  part 

The  shift  of  tne  fibula  is  prismoid,  and  presents  three  surfaces  ; 
external,  internal,  and  postenor ;  and  tliree  borders.  The  external 
surface  is  the  broadest  of  the  three  ;  it  commences  on  the  anterior 
part  of  the  bone  above,  and  curves  around  it  so  as  to  terminate  on 
its  posterior  side  below.  This  surface  is  completely  occupied  by  the 
two  peronei  muscles.  The  internal  surface  commences  on  the  side 
of  the  superior  articular  surface,  and  terminates  below  by  narrowing 
to  a  ridue  which  is  continuous  with  the  anterior  border  of  the  mal- 
leolus. It  is  marked  along  its  middle  by  the  interosseous  ridge^  which 
is  lost  above  and  below  in  the  inner  border  of  the  bone,  and  which 
gives  attachment  to  the  interosseous  membrane.  The  posterior 
surfau  is  twisted  like  the  external ;  it  commences  above  on  the 
posterior  side  of  the  bone,  and  terminates  below  on  its  internal  side ; 
at  about  the  middle  of  this  surface  is  the  nutrient  foramen^  which 
is  directed  downwards. 

The  internal  border  commences  superiorly  in  common  with  the 
interosseous  ridge,  and  bifurcates  inferiorly  into  two  lines,  which 
bound  the  triangular  subcutaneous  surface  of  the  external  malleolus. 
The  external  border  begins  at  the  base  of  the  styloid  process  of  the 
head,  and  winds  around  the  bone,  following  the  direction  of  the 
corresponding  surface.  The  posterior  border^  sharp  and  prominent, 
is  lost  inferiorly  in  the  interosseous  ridge. 

Development. — By  three  centres ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  shaft  soon  after  its 
appearance  in  the  tibia ;  at  birth  the  extremities  are  cartilaginous, 
an  osseous  deposit  taking  place  in  the  inferior  epiphysis  daring  the 
second  year,  and  in  the  superior  during  the  fourth  or  fifth.     The 
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i6a  ASTRA^GALUS. 

inferior  epiphysis  is  the  first  to  become  united  with  the  diaphysis, 
but  the  bone  is  not  completed  until  nearly  the  twenty-fifth  year. 
The  epiphyses  of  all  the  long  bones  except  the  fibula  unite  with  the 
diaphysiB  in  the  reverse  order  of  their  appearance ;  but  in  the  fibula, 
the  lower  epiphysis,  which  is  the  first  to  appetur,  is  also  the  first 
to  join  the  Btiaft 

ArticulatioiUL — With  the  tibia  and  astragalus. 

Attachment  of  Musdes. — To  ten  :  by  the  heady  to  the  tendon  of 
the  biceps  and  soleus;  by  the  shaft,  its  exterrwU  surface,  peroneus 
longus  and  brevis ;  irUenud  surface,  extensor  lon^us  digitorum,  ex- 
tensor proprius  pollicis,  peroneus  tertius,  and  tibialis  posticus ;  by 
the  posterior  surface,  popLteus  and  flexor  longus  pollicis. 


TABSUS. 

The  bones  of  the  tarsus  are  seven  in  number,  viz.,  astragalus,  os 
calcis,  scaphoid,  internal,  middle,  and  external  cuneiform,  and 
cuboid. 

ASTBAGALUSw 

The  astragalus  (os  tali)  may  be  recognised  by  its  rounded  head, 
a  broad  articular  facet  on  its  convex  surface,  and  two  articular 
fiicets,  separated  by  a  deep  groove,  on  its  concave  suriace. 

The  bone  is  divisible  into  a  superior  and  inferior  surface,  nii 
external  and  internal  border,  and  an  anterior  and  posterior  extremity. 
The  superior  sv/rface  is  convex,  and  presents  a  large  (quadrilateral  and 
smooth  facet,  somewhat  broader  in  front  than  behind,  to  articulati^ 
with  the  tibia.  The  inferior  surface  is  concave,  and  divided  by 
a  deep  and  rough  groove  (sulcus  tali),  which  lodges  a  strong  interos- 
seous ligament,  into  two  facets — the  posterior  large  and  quadrangular, 
the  anterior  smaller  and  elliptic — wnich  articulate  with  the  os  cslcis. 
The  internal  border,  flat  and  uneven,  is  marked  by  a  pvriform  arti- 
cular surface,  limited  to  the  upper  half  of  this  border,  for  the  inner 
malleolus.  The  external  presents  a  large  triangular  articular  facet, 
extending  the  whole  depth  of  the  border,  for  the  external  malleolus, 
and  is  rough  and  concave  in  front  The  anterior  actremity  presents 
a  rounded  nead,  encircled  b^  a  constriction  somewhat  resembling 
a  neck ;  the  posterior  extremity  is  narrow,  and  marked  by  a  deep 
groove  for  the  tendon  of  the  flexor  longus  pollicis. 

RecognitioxL — Hold  the  astragalus  with  the  broad  articular  sur- 
face upwardfL  and  roxmded  head  forwards ;  the  large  trianguhir 
lateral  articular  surface  will  point  to  the  side,  to  which  the  hone 
belongs. 

Articnlations. — With  four  bones :  tibia,  fibula,  os  calcis,  and 
scaphoid. 
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OS   OALOZS. 

Thie  bone  maj  be  known  hj  its 
the  mawTe  portion  which  forma  the 
surfaces,  Beparat«(l  hy  a  bioad 
groove,  npon  its  upper  side. 

The  oe  calcie  is  divisible  into 
four  surfaces,  superior,  inferior, 
external,  and  internal ;  and 
two  extremities,  anterior  and 
posterior.  The  tuperior  turfaee 
la  convex  behind  and  iiregu- 
larlv  concave  in  front,  where 
it  presents  two  and  sometimes 
three  articular  facets,  divided 
\>y  a  bioad  and  shallow  groove 
(aulcus  calcanei),  for  the  inter- 
oeeeouB  ligament.  Thein/erior 
turfaee  is  convex  and  rouKh, 
and  bounded  posteriorly  by 
tlie  two  inferior  tuberositiea,  of 
which  the  internal  ia  broad 
and  large,  the  external  smaller 
and  promioeuL  The  aUmat 
nirfaet  is  convex  anil  aubcn- 
taneous,  and  marked  towards  its 
anterior  third  by  two  grooves, 
often  separated  by  a  tubercle,  for 
the  tendons  of  the  peroneua 
longus  anil  brevii  The  inUmal . 

tendons  and  vessels  which  pass  into  tl 

tenor  extremity' of  thia  surface  is  a  projecting  process  (sustentaculum 
talil  which  supports  the  anterior  articulating  surface  of  the  astro^os, 
and  serves  as  a  pulley  for  the  tendon  of  the  flexor  lon(^  pollicia. 

At  the  anterwr  rsinmity  of  the  bone  is  a  Qat  articular  surface, 
surmounted  by  a  rough  prominence,  which  affords  one  of  the  guides 
to  the  snrgeon  in  the  performance  of  Choparfs  operation.  The 
potUrior  extremity  is  prominent  and  convex,  and  constitutes  the 
posterior  tuberotityj  it  is  smooth  for  the  upper  half  of  its  extent, 
where  it  corresponds  with  a  bursa ;  and  rough  below,  for  the  inser- 
tion of  the  tendo  AchiUis ;  the  lower  part  of  this  surface  is  bonnded 
by  the  two  inferior  tuberosities. 

Articnlatioiu.— With  two  bones;  astra^ua  and  cuboid.  In 
their  articulated  state  a  large  oblique  canal  is  situated  between  the 
astragalus  and  calcaneum,  being  formed  by  the  apposition  of  the  two 
grooves,  sulcus  tali  and  sulcus  calconeL  This  canal  is  called  the 
tinrn  tarti,  and  serves  to  lodge  a  strong  interoHseous  ligament  which 
ties  the  two  bones  together. 


i  grooved  for  the 


i64  INTERNAL  CUNEIFORM. 

Attachment  of  Muscles. — To  eight :  by  the  posterior  tuberosity, 
to  the  tendo  Achillis  and  plantarifi ;  by  the  inferior  tuberosities  and 
under  surface,  abductor  pollicia,  abductor  minimi  digiti,  flexor  brevis 
digitorum,  flexor  accessorius,  and  plantar  fascia;  by  the  external 
turfaee,  extensor  brevis  digitorum  ;  and  by  the  svjfterUaciUum  tali,  a 
few  fibres  of  the  tibialis  posticus. 

SCAPHOID. 

This  bone  may  be  distinguished  by  its  boat-like  figure,  concave  on 
one  side,  and  convex  with  three  facets  on  the  other.  It  presents  for 
examination  an  anterior  and  posterior  surface,  superior  and  inferior 
border,  and  two  extremities,  one  broad,  the  other  pointed  and  thick. 
The  anterior  surface  is  convex,  and  divided  into  three  facets  to 
articulate  with  the  three  cuneiform  bones ;  the  posterior  is  concave 
to  articulate  with  the  rounded  head  of  the  astragalus.  The  superior 
border  is  convex  and  rough,  and  the  inferior  somewhat  concave  and 
uneven.  The  external  extremity  is  brcxEid  and  rou^h ;  the  internal 
pointed  and  prominent,  forming  a  tuberosity  which  gives  attach- 
ment to  part  of  the  tendon  of  the  tibialis  posticus.  The  external 
extremity  sometimes  presents  a  facet  of  articulation  with  the  cuboid. 

Becofi^tioiL — If  the  bone  be  held  so  that  the  convex  surface 
with  three  facets  look  forwards,  and  the  convex  border  upwards,  the 
broad  extremity  will  point  to  the  side  corresponding  with  the  foot 
to  which  the  bone  belongs. 

Articulations. — With /our  bones :  astragalus  and  three  cuneiform, 
sometimes  also  with  the  cuboid. 

Attachment  of  Musdes. — To  the  tendon  of  the  tibialis  posticus. 

INTERNAL  CUNEIFOBM. 

The  internal  cuneiform  may  be  known  by  its  irregular  wedge 
shape,  and  by  being  larger  than  the  two  other  bones  which  bear  the 
same  name.  It  presents  for  examination  a  convex  and  a  concave 
suifioce,  a  long  and  a  short  articular  border,  and  a  small  and  a  large 
extremity. 

The  e&nvex  swrfoM  is  internal  and  free,  and  assists  in  forming  the 
inner  border  of  the  foot ;  the  concave  is  external,  and  in  apposition 
with  the  middle  cuneiform  and  second  metatarsal  bone ;  the  long 
border  articulates  with  the  metatarsal  bone  of  the  great  tpe,  the  short 
border  with  the  scaphoid  bone.  The  small  extremity  (ed^)  is  sharp  ; 
the  larger  extremi^  (base)  rounded  into  a  broad  tuberosity. 

Becognition. — Place  the  bone  so  that  the  small  extremity  may 
look  upwards  and  the  long  articular  border  forwards,  the  concave 
surface  will  point  to  the  side  coiresponding  with  the  foot  to  which 
it  belongs. 

Articulations. — With  four  bones  :  scaphoid,  middle  cuneifonu, 
and  first  two  metatarsal  bones. 

A  ttsarhmemt  of  Musdes. — To  the  tibialis  anticus  and  posticus. 


CUNBlFOElf  BONSa. 


UDDLE  ODHEIFOBU. 

The  middle  cnneifonn  is  the  BnuilleBt  of  the  three  ;  it  U  wedge- 
shaped,  the  broad  eitreinity  being  pUced  upwards,  the  sharp  end 
downwards  in  the  foot 
It  presenta  for  examina-  • 

tion  four  articular  sur- 
faces and  two  extremi- 
ticB,  The  anterior  and 
posterior  tarjacet  have 
mithing  worthy  of  re- 
mark, excepting  that  the 
former  is  narrower  than 
the  latter.  The  inUmal 
laUral  surface  has  a  long 
articular  facet,  extend- 
ing along  ita  upper  and 
posterior  marj^ns  for  tbe 
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Rounded  h«d  (tlhei. 
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mtemal  cuTieiforni ;  the 
txtemai  has  an  articubir 
facet  limited  to  the  pos- 
terior border  for  the  ex- 
ternal cuneiform  bone. 

Becogttition.— If  the 
bone  be  held  so  that  the 
flat  dorsal  surface  look 
upwards,  ite  broadest 
edge  being  towanU  the 
holder,  the  artictilar  sur- 
face, limited  to  the  pos- 
terior border,  will  point  to  the  side  to  which  the  bone  belongs. 

ArticnlAtioiU.— With /our  bones:  scaphoid,  intenuU  and  external 
cuneiform,  and  second  metatarsal  bone. 


pbaUax  of  tb*  gnat  to*. 


EZTEBNAL  OlFKEIFOBU. 

The  external  cuneiform  is  intermediate  in  size  between  the  two 
preceding,  and  placed,  like  the  middle,  with  the  broad  end 
upwards,  and  shaq>  eitreraity  downwards.  Jt  presents  for  asamina- 
tion  four  surfaces,  and  a  superior  and  inferior  extnmity.  The 
anterun-  nirface  is  wedge-shaped  and  articular  throughout  ita  entire 
depth,  for  articulation  with  tbe  third  metatarsal  The  poMterior 
tttrface,  also  wedge-shaped,  is  articular  only  in  its  upper  two-thirds, 
the  lower  part  ^ing  rough  for  the  attacluuent  of  ligaments.  The 
external  naface  presents  posteriorly  a  large  smooth  oval  articular 
surface  for  the  cuboid  bone,  and  anteriorlr  at  its  upper  angle  a  small 
fiMxt  for  the  base  of  the  fourth  metataml    The  Mititmol  mmJom  «\m 
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has  two  facetA  separated  by  a  rough  depression,  one  along  the  posterior 
margin  for  the  middle  cuneiform,  and  the  other  at  the  upper  and 
antmor  angle  of  the  bone  for  the  base  of  the  second  metatarsal. 
The  upper  extremity  is  flat,  of  an  oblong  square  form,  and  bevelled 
postenorly,  at  the  expense  of  the  outer  surface,  into  a  sharp  edge  ; 
the  lower  extremity  forms  a  rounded  ridge  which  serves  for  the 
attachment  of  the  tibialis  posticus  and  part  of  the  flexor  brevis 
poUids. 

ReoognitioXL — Hold  the  bone  with  the  flat  dorsal  surface  upwards 
and  the  narrower  w^edge-shaped  articular  surface  directed  backwards ; 
the  large  oval  articular  facet  for  the  cuboid  will  then  point  to  the 
side  to  which  the  bone  belongs. 

Articulations. — ^With  nx  bones :  scaphoid,  middle  cuneiform, 
cnboid,  and  second,  third,  and  fourth  metatarsal  bones. 

Attachment  of  MuBcles. — To  the  flexor  brevis  poUicis. 


OUBOID. 

The  cuboid  bone  is  irregularly  cuboid  in  shape,  and  marked  on  its 
under  surface  by  a  deep  groove  for  the  tendon  of  the  peroneus 
longus  muscle.  It  presents  for  examination  six  surfaces,  three 
articular  and  three  non-articular.  The  non-articular  surfaces  are — 
iuperioTy  which  is  slightly  convex,  and  assists  in  forming  the  dorsum 
oTthe  foot ;  inferior^  marked  by  a  prominent  ridge,  the  tuberosity^ 
and  a  deep  groove  for  the  tendon  or  the  peroneus  lonc[us ;  and  ex- 
ternal, the  smallest  of  the  whole,  and  deeply  notched  oy  the  com- 
mencement of  the  peroneal  groove.  The  articular  eurfaees  are — 
poderioTy  of  large  size,  and  concavo-convex,  to  articulate  with  the  os 
calcis ;  anterior,  of  smaller  size,  divided  by  a  slight  ridge  into  two 
facets,  for  the  fourth  and  fifth  metatarsal  bones ;  and  intemal,  a 
small  oval  articular  facet,  upon  a  large  and  quadrangular  surface,  for 
the  external  cuneiform  bone. 

Recognition. — If  the  bone  be  held  so  that  the  plantar  surface, 
with  the  peroneal  groove,  look  downwards,  and  the  largest  articular 
surface  backwards,  the  small  non-articular  surfjEice,  marked  by  the 
deep  notch,  will  point  to  the  side  to  which  the  bone  belongs. 

Articnlations. — With  four  bones  :  os  calcis,  external  cuneiform, 
fourth  and  fifth  metatarsal  bone,  and  sometimes  the  scaphoid. 

Attachment  of  Moscles. — To  two :  flexor  brevis  pollicis,  and 
adductor  pollicis. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be 
observed,  that  each  bone  articulates  with  four  adjoining  bones,  with 
the  exception  of  the  calcaneum  which  articulates  with  two,  and  the 
external  cuneiform  with  six. 

Development. — By  a  single  centre  for  each  bone,  with  the  excep- 
tion of  the  08  calcis,  which  has  an  epiphysis  for  its  posterior  tubero- 
s/e^.  The  centres  appear  in  the  following  order :  calcanean,  sixth 
month;  astragalan,  seventh  month;  cuboia,  ninth  month ;  external 
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cnneifonn,  end  of  the  first  year ;  internal  cuneiform,  dnring  the  third 
year ;  middle  cuneiform  and  scaphoid,  during  the  fourth  year.  The 
epiphysis  of  the  calcaneum  appears  at  the  ninth  year,  and  is  united 
wiu  tiie  diaphysis  at  about  the  fifteentL 


HETATABSAL  BOKE& 

These  bones,  fifot  in  number,  are  long  bones,  and  divisible  there- 
fore into  a  shaft  and  two  extremities.  The  shaft  is  prismoid,  and 
compressed  from  side  to  side ;  the  posterior  extremity,  or  base,  is 
wedge-shaped,  to  articulate  with  the  tarsal  bones,  and  with  each 
other ;  the  anterior  extremity  presents  a  rounded  head,  circumscribed 
by  a  neck,  to  articulate  with  the  first  row  of  the  phalanges. 

Feeidiar  Metatarsal  Bones.— The  jwft  is  shorter  and  larger  than 
the  rest,  and  forms  part  of  the  inner  border  of  the  foot ;  its  posterior 
extremity  has  no  lateral  facet,  but  presents  a  large  kidney-shaped 
suHace  at  its  base,  and  an  oval  rough  proaunence  beneath  for  the 
insertion  of  the  tendon  of  the  peroneus  longus.  The  head  of  the 
bone  has,  on  its  plantar  surface,  two  grooved  facets,  for  sesamoid 
bones.  To  find  tne  side  to  which  the  bone  belongs,  hold  it  with 
the  base  towards  you  and  the  convex  surface  upwards,  the  con- 
cavity of  the  kidney-shaped  surface  will  then  point  to  the  appro- 
priate side. 

The  «0cam2  is  the  longest  and  lar^t  of  the  remaining  metatarsal 
bones ;  it  presents  at  its  base  an  articular  facet  for  the  middle  cunei- 
form bone,  and  has  on  its  outer  lateral  surface  four  facets,  two  for 
the  outer  cuneiform  and  two  for  the  third  metatarsal  On  its  inner 
surface  it  has  only  one  facet,  for  the  internal  cuneiform.  If  the  bone 
be  held  with  its  head  directed  forwards  and  the  convex  sut&ce  of 
the  shaft  upwards,  the  four  lateral  facets  will  point  to  the  side  to 
which  it  belongs. 

The  ffctrrf  ma^  be  known  by  two  facets  on  the  inner  side  of  its 
l»ase,  corresponding  with  the  second,  and  one  on  the  outer  side  for 
the  third  metatarsEd.  It  may  be  distinguished  also  by  its  smaller 
Kize.  When  held  in  the  usual  position,  the  side  with  the  single 
facet  will  indicate  the  foot  to  which  the  bone  belongs. 

The/otifi^  may  be  distingmshed  by  its  smaller  size,  and  by  having 
a  single  articular  surface  on  each  side  of  the  base.  When  held  witn 
the  base  backwards  and  dorsal  surface  upwards,  the  most  T»x)minent 
angle  at  the  base  will  point  to  the  foot  to  which  the  bone  belongs. 

The  fifth  Lb  recognised  by  its  broad  base,  and  by  the  large  tuberosity 
at  its  outer  side. 

Dereloiiment. — Each  bone  by  two  centres ;  one  for  the  body  and 
one  for  the  digital  extremity  in  the  four  outer  metatarsal  bones ; 
and  one  for  the  body,  the  other  for  the  base,  in  the  metatarsal  bone 
of  the  great  toe.  Ossification  appears  in  these  bones  at  the  same 
time  as  in  the  vertebrse ;  the  epiphyses  appear  in  the  heads  of  the 
metatarsals  of  the  four  outer  toes  about  the  third  yeaT^  9XA  vcl  >!!&.% 
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base  of  that  of  the  great  toe  iii  the  fifth  yeur,  conHolidatiou  being 
effected  at  eighteen. 

ArticulatioiUL — With  the  tarsal  bones  by  one  extremity,  and  first 
TOW  of  phalanges  by  the  other.  The  number  of  tarsal  bones  with 
which  each  metatarsal  articulates  from  within  outwards,  is  the  same 
as  between  the  bones  of  the  metacarpus  and  carpun,  one  for  the  first, 
three  for  the  second,  one  for  the  third,  two  for  the  fourth,  and  one 
for  the  fifth,  forming  the  cipher  131 21. 

Attachment  of  Mnsdos. — To  fourteen:  to  the  first,  peroneus 
longus  and  first  dorsal  interosseous ;  to  the  second,  two  dorsal 
interossei  and  transversus  pedis ;  to  the  third,  two  dorsal  and  one 
plantar  interosseous,  adductor  pollicis  and  transversus  pedis ;  to  the 
fourth,  two  dorsal  and  one  plantar  interosseous,  adductor  pollicis 
and  transversus  pedis  ;  to  the  fifth,  one  dorsal  and  one  plantar  inter- 
osseous, peroneus  brevis,  peroneus  tertius,  abductor  minimi  digiti, 
flexor  brevis  minimi  digiti,  and  transversus  pedis. 


PHALANGES. 

There  are  two  phalanges  in  the  great  toe  and  three  in  the  other 
toes,  as  in  the  hand.  They  are  long  bones,  divisible  into  a  central 
portion  and  extremities. 

The  phalanges  of  the  first  row  are  convex  above,  concave  on  tlu* 
under  surface,  and  compressed  from  side  to  side.  The  posterior  ex- 
tremity has  a  single  concave  articular  surface,  for  the  nead  of  the 
metatarsal  bone  ;  the  anterior  extremit}',  a  pulley-like  surface,  for 
the  second  phalanx. 

The  8ec(md  phalanges  are  short  and  diminutive,  but  somewhat 
broader  than  tuose  of  the  first  row. 

The  third  or  ungtuU  phalangeSf  including  the  second  phalanx  of 
the  great  toe,  are  flattened  from  above  downwards,  spread  out  late- 
rally at  the  base  to  articulate  with  the  second  row,  and  at  the  oppo- 
site extremity  to  support  the  nail  and  the  rounded  extremity  of 
the  toe. 

Deyelopment. — By  two  centres ;  one  for  the  bo<ly  and  one  f(^r  the 
metatarsal  extremity.  Ossification  commences  in  these  bones  after 
the  metatarsus,  appearing  firstly  in  the  last  phalanges,  then  in  the 
first,  and  lastly  in  the  middle  row.  The  centres  for  the  epiphyses 
appear  during  the  fourth  year  for  the  first  row,  and  the  sixth  year 
for  the  other  two  rows.    The  bones  are  completed  at  eighteen. 

Articnlationfl. — The  first  row  with  the  metatarsal  bones  and 
second  phsdanges ;  the  second,  of  the  great  toe,  with  the  first  pha- 
lanx ;  of  the  other  toes,  with  the  first  and  third  phalanges ;  the 
third,  with  the  second  row. 

Attachment  of  Moscles. — To  twenty-three  :  to  the  first  phalanges; 

great  toe,  innermost  tendon  of  the  extensor  brevis  digitorum,  abductor 

pollicis,  adductor  pollicis,  flexor   brevis  pollicis,  and  transversus 

pedis;  second  toe,  nrst  and  second  dorsal  interosseous  and  lumbri- 


SESAMOID  BON£S.  169 

chHs  ;  third  toe,  third  dorsal  and  first  plantar  interosseous  and 
lumbricalis ;  fourth  toe,  fourth  dorsal  and  second  plantar  interosseous 
and  lumbricalis ;  fifth  toe,  third  plantar  interosseous,  abductor  minimi 
digiti,  flexor  brevis  minimi  digiti  and  lumbricalis.  Second  vhalanget  : 
grecU  toe,  extensor  longus  poUicis,  and  flexor  longus  polRcis ;  other 
toes,  one  slip  of  the  common  tendon  of  the  extensor  longus  and 
extensor  brevis  digitorum,  and  flexor  brevis  digitorum.  Third  pha- 
langes :  two  slips  of  the  common  tendon  of  the  extensor  longus  and 
extensor  brevis  digitorum,  and  the  flexor  longus  digitorum. 


SESAMOID  BONE& 

These  are  small  osseous  masses,  developed  in  those  tendons  which 
exert  a  certain  degree  of  force  upon  the  surface  over  which  they 
glide,  or  where,  by  continued  pressure  and  friction,  the  tendon 
would  become  a  source  of  irritation  to  neighbouring  parts,  as  to 
joints.  The  best  example  of  a  sesamoid  bone  is  the  patella,  devel- 
oped in  the  common  tendon  of  the  quadriceps  extensor,  and  resting 
against  the  front  of  the  knee-joint  Besides  the  patella,  there  are 
four  pairs  of  sesamoid  bones  constantlv  found,  two  on  the  metacarpo- 
phalangeal articulation  of  each  thumo,  and  existing  in  the  tendons 
of  insertion  of  the  flexor  brevis  pollicis,  and  two  on  the  corresponding 
joint  in  the  foot,  in  the  tendons  of  the  muscles  inserted  into  the  base 
of  the  first  phalanx.  In  addition  to  these  there  is  often  a  sesamoid 
)jone  on  the  metacarpo-phalangeal  joint  of  the  little  finger ;  and  on 
the  corresponding  ioint  in  the  foot,  in  the  tendons  inserted  into  the 
base  of  the  first  phalanx  ;  there  is  one  also  in  the  tendon  of  the 
peroneus  longus  muscle,  where  it  glides  through  the  groove  in  the 
cuboid  bone  ;  sometimes  in  the  tendons,  as  they  wind  around  the 
inner  and  outer  malleolus ;  in  the  psoas  and  iliacus,  where  they 
glide  over  the  body  of  the  os  pubis ;  and  in  the  external  head  of 
the  gastrocnemius. 

The  bones  of  the  tymiMumm,  as  they  belong  to  the  apparatus  of 
hearing,  will  be  described  with  the  anatomy  of  the  ear. 
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PART   III. 


ARTHROLOGY. 

Articulations  or  joints  are  the  means  by  which  the  bones  of  the 
skeleton  are  united  together,  the  same  terms  being  also  applied  to 
the  union  between  cartilages  when  these  are  adapted  for  movement 
on  each  other,  as  for  instance  in  the  larynx.  The  connections 
between  the  bones  may  take  place  simply  by  the  intervention  of  a 
small  quantity  of  connective  tissue,  ana  the  union  be  so  close  as  to 
render  movement  impossible,  forming  an  immovable  joint,  or  Syn- 
arthrosis ;  or  the  bones  may  be  widely  separated,  and  the  substance 
lying  between  them  and  connecting  them  together  may  be  so  yield- 
ing as  to  admit  of  a  limited  degree  of  movement  in  several  direc^ 
tions,  forming  a  vielding  joint,  or  Amphi-arthrosis.  In  all  the 
articulations  of  tne  limbs,  however,  we  find  a  more  elaborate  and 
perfect  arrangement  admitting  of  much  freer  motion,  constitttting 
a  movable  joint,  or  Diarthrosis.  In  the  latter  the  expanded  ends 
of  the  bones  are  coated  by  a  thin  layer  of  cartilage,  are  connected 
together  by  bands  of  fibrous  tissue  called  ligaments^  and  are  lubri- 
cated by  the  fluid  secreted  by  a  synovial  membrane  which  lines 
the  inner  surface  of  the  ligaments ;  in  many  joints,  also,  a  disc  of 
fibro-cartilage  is  interposed  oetween  the  articmar  surfaces,  and  the 
cavity  divided  into  two,  the  advantages  of  a  double  joint  being  thus 
secured. 

The  structures  entering  into  the  composition  of  a  joint  are  bone, 
cartilage,  areolar  and  adipose  tissue,  elastic  tissue,  fibrous  tissue,  and 
s3rnovial  membrane ;  the  microscopic  anatomy  of  these  has  been 
fully  described  in  Part  I.  of  this  work,  but  it  remains  to  point  out 
their  peculiar  arrangement  in  the  construction  of  jointa 

The  ariicuLa/r  end$  of  Umg  bone$  are  expanded  and  rendered  either 
concave  or  convex,  so  as  to  fit  each  other ;  they  are  formed  of  can- 
cellous tissue  with  an  outer  thin  coating  of  dense  bone.  In  some 
places  the  bones  are  produced  into  projecting  processes  which  over- 
hang the  joint,  afforoing  protection  against  external  injury,  as  well 
as  giving  greater  leverage  to  the  muscles  ;  this  arangement  may  be 
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noticed  in  the  elbow,  ankle,  and  wrist  joints  The  cartilage  found 
in  joints  is  of  two  kinds,  hyaline  and  fibro-cartilage.  The  former  Ia 
known  as  true  articular  cartilage,  or  cartilage  of  incrustation  ;  it 
coats  the  articular  surfaces  of  the  bones,  and  is  generally  so  arranged 
aa  to  increase  the  depth  of  articular  cavities  and  the  prominence  of 
articular  convexities,  being  in  the  one  case  thickest  at  its  edges,  and 
in  the  other  in  the  middle.  Fibro-cartilage  is  in  amphi-arthrodial 
joints  the  connecting  medium  binding  the  bones  together  ;  in  diar- 
throdial  joints  it  forms  encircling  bands  which  deepen  the  articular 
cavities,  or  it  occurs  as  concave  discs  (interarticular  fibro-cartilages) 
which  divide  the  joint  into  two  parts,  each  part  having  its  own 
synovial  membrane.  Areolar  and  adipose  tissue  are  used  for  filling 
up  the  interstices  in  and  around  joints,  so  as  to  ensure  the  perfect 
aoaptation  of  the  articular  surfaces  to  each  other ;  in  joints  (such  as 
the  knee)  which  received  little  protection  from  the  surrounding 
muscles,  the  amount  of  fat  found  among  the  li^ments  and  beneath 
the  superficial  fascia  is  relatively  very  large.  The  ligaments  which 
connect  the  bones  together  are  K>r  the  most  part  formed  of  strong 
bands  of  white  fibrous  tissue,  but  in  some  few  a  slight  admixture  of 
yellow  fibres  may  be  observed,  and  those  connecting  the  lamina;  of  the 
vertebrae  (li^menta  subflava)  are  entirely  formed  of  yellow  or  elastic 
tissue.  In  tlie  joints  possessing  the  freest  movement  the  ligamente 
form  a  fibrous  envelope  which  entirely  surrounds  and  encloses  the 
articular  surfaces — these  are  called  eapnUar  ligaments  j  in  those  enjoy- 
ing the  next  degree  of  mobility  the  ligaments  exist  as  flattened 
bands  arranged  in  front,  behind,  and  at  the  sides  of  the  articulation. 
Some  few  joints  have  ligamentous  bands  in  their  interior  ;  examples 
of  these  are  the  ligamentum  teres  of  the  hip  and  crucial  ligaments 
of  the  knee  ;  they  are  enclosed  in  a  tube  formed  of  s3rnovial  mem- 
brane. The  synovial  membrane  lines  the  whole  of  the  interior  of  the 
joint,  except  where  the  articular  cartilage  is  interposed  ;  it  is  smooth 
and  glistening  on  the  inner  surface,  rough  externally  where  it  be- 
comes attached  to  the  bones  and  li^ments;  it  often  forms  folds, 
which  project  into  the  interior  of  the  joint  and  contain  masses  of  fat 
with  loops  of  capillary  vessels. 

Besides  the  structures  which  form  the  joints,  others  also  contribute 
to  keep  the  articular  ends  of  the  bones  m  place,  and  to  ensure  due 
and  smooth  movement ;  of  these  the  most  important  are  the  muscles 
and  bursas.  The  muscles  not  only  act  as  the  agents  of  motion,  but 
are  of  essential  siervice  in  maintaining  the  structures  of  the  joint  in 
their  proper  relative  position,  supporting  the  ligaments  by  their  tonic 
contraction,  and  in  some  instances  acting  directly  on  the  synovial 
membrane  so  as  to  prevent  its  becoming  squeezed  between  the  ends 
of  the  bones.  In  tne  shoulder-joint  the  tendon  of  a  muscle  passes 
through  the  synovial  cavity,  and  in  both  that  joint  and  the  knee  the 
tendons  of  certain  muscles  tisike  the  place  of  ligaments  and  are  coated 
on  their  interior  by  synovial  membrane. 

Bnna  mucoSB  are  closed  synovial  sacs,  the  structure  of  which  has 
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been  described  on  a  previouB  page.  Some  of  them  lie  between  the 
tendons  of  muscles  and  the  ligaments  of  joints,  and  in  this  position 
often  communicate  with  the  cavities  of  those  joints;  this  being 
especially  apt  to  occur  with  the  bursa  which  lies  between  the  capsule 
of  the  hip-joint  and  the.  united  tendons  of  the  psoas  and  iliacus. 
Buisse  occur  (i^  between  tendons  and  bones,  (2)  between  tendons  and 
ligaments,  (3)  oetween  superficial  bony  prominences  and  the  fascise 
beneath  the  skin,  (4)  between  contiguous  tendons,  and  (5)  between 
neighbouring  bones.  They  are  very  numerous,  about  140  beinc 
foimd  in  the  human  body.  Superficiai  hunoB  are  constantiy  found 
in  the  following  positions : — In  the  head  and  neck  they  occur  on 
each  angle  of  the  tower  jaw,  beneath  the  symphysis  of  the  jaw,  and 
on  the  salient  angle  of  the  thyroid  cartilage.  In  the  upper  extremity, 
over  the  acromion  process,  on  the  external  and  internal  condyles  of 
the  humerus,  on  the  back  of  the  olecranon,  the  styloid  processes  of 
the  radius  and  ulna,  and  the  dorsal  and  palmar  surfaces  of  the 
metacarpo-phalangeal  joints.  In  the  lower  extremity  they  are  found 
on  the  anterior  superior  spine  of  the  ilium,  over  the  sreat  trochanter, 
on  the  tuberosity  of  the  ischium,  the  lower  half  and  the  upper  and 
outer  angle  of  the  patella,  on  the  outer  and  inner  condyles  of  the 
femur,  the  outer  and  inner  tuberosities  of  the  tibia,  the  head  of  the 
fibula,  the  outer  and  inner  malleoli,  the  posterior  and  inner  face 
of  the  OS  calcis,  and  the  dorsal  surface  of  the  articulations  of  the 
toes.  The  de^  burscB  lie  between  the  tendons  of  muscles,  or  be- 
tween the  tendons  and  joints ;  these  are  even  more  numerous  than 
the  superficial  ones,  so  that  only  a  few  of  the  more  important  will 
be  mentioned  here.  These  are  the  bursa  beneath  the  aeltoid,  that 
between  the  tendon  of  the  psoas  and  capsule  of  the  hip-joint,  one 
beneath  the  tendon  of  insertion  of  the  triceps,  one  beneath  the 
ligamentum  patellae,  one  between  the  gluteus  maximus  and  vastus 
intemus,  one  beneath  the  tendon  of  insertion  of  the  biceps  of  the 
arm,  and  one  between  the  tendon  of  insertion  of  the  semi-mem- 
branosus  and  the  inner  head  of  the  gastrocnemius.  Besides  these 
normal  bursse,  other  accidental  or  pathological  ones  are  formed 
wherever  there  is  great  pressure,  as  for  instance  on  the  parts  of  the 
foot  which  come  in  contact  with  the  ground  in  club-foot,  and  on 
the  ends  of  stumps  after  amputation. 
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L  SYNABTHEOSIS. 

Eacmnple. 

1.  Suture Tabular  bones  of  skull. 

2.  Harmonia    ....    Union  of  bones  of  face. 

5.  Schindylesis  Vomer  with  rostrum  of  sphenoid. 

4.  GomphoBis  ....    Teeth  with  alveolar  proceases. 
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n.  AMPHI-ABTHB08IS. 


{S3nnphy8i8  pubis,  and  sacro-iliac 
joint 


3.  Partial  synovial  cavity . 


1.  Arthrodia  . 

2.  Ginglyiiiiui  . 

3.  Trochoides  . 
4*  EnarthroslB 


m.  DIABTHB0SI8. 

iStemo-    and    acromio  -  clavicular 
articulations. 
.    Ankle,  elbow,  knee. 

( Odontoid  process  with  atlaa,  an<l 
*  (         unper  radio-ulnar  joint 
.     Hip,  snoulder. 

8TNABTHB0SIS  (<rt>r,  ApSpwns,  articulation)  is  expressive  of  the 
fixed  form  of  joint  in  which  the  bones  are  immovably  connected  with 
musk  other.  The  kinds  of  synarthrosis  are  four  in  number  :  Suiura, 
Harmoni€ty  SchiiidylegUy  GomphosU,  The. characters  of  the  three  first 
have  been  sufficiently  explained  in  the  preceding  Part,  p.  104.  It 
ia  here  only  necessary  to  state  that  in  tne  construction  of  sutures 
the  substance  of  the  bones  is  not  in  immediate  contact,  but  separated 
by  a  layer  of  membrane,  which  is  continuous  externally  with  the 
pericranium  and  internally  with  the  dura  mater.  It  is  the  latter 
connection  which  gives  rise  to  the  resistance  experienced  in  tearin>{ 
the  calvarium  from  the  dura  mater.  The  fourth,  Gromphosis  (7^aa^o$, 
a  nail),  is  expressive  of  the  insertion  of  one  bone  into  another,  as 
a  nail  is  fixed  into  a  board ;  this  is  illustrated  in  the  articulation 
of  the  teeth  with  the  alveoli  of  the  maxillary  bones. 

▲MPHI- ARTHROSIS  (AiJ^l*  both,  Apepwris)  is  a  joint  interme- 
diate in  aptitude  for  motion  between  the  immovable  synarthrosis  and 
ibae  movable  diarthrosis.  Two  forms  of  it  are  described,  namely,  those 
where  the  union  takes  place  entirely  by  means  of  fibro-cartilage, 
without  any  joint  cavity,  and  those  where  some  part  of  the  joint 
is  formed  by  surfaces  coated  with  articular  cartilage,  between  which 
there  is  a  small  synovial  cavity.  Examples  of  the  first  are  seen  in  the 
union  between  the  bodies  of  the  vertebrae,  the  sacrum  with  the 
coccyx,  and  the  pieces  of  the  sternum  ;  and  of  the  second,  the  sacro- 
iliac and  pubic  symphyses  (fl^r  4>v€lp,  to  grow  together). 

DIARTHROSIS  (S<^  through,  dpdfHOins)  is  the  movable  articula- 
tion which  constitutes  by  far  the  greater  number  of  the  joints  of  the 
body.  The  degree  of  motion  in  this  class  has  given  rise  to  a  sub- 
division into  four  genera  :  Arthrodia,  Ginglymus,  Trochoides,  and 
Enarthrosis. 

Arthrodia  is  the  movable  joint  in  which  the  extent  of  motion 
19  alight  and  limited,  as  in  the  articulations  of  the  clavicle,  ribs, 
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articular  processes  of  the  vertebrae,  axis  with  the  atlas,  radius 
with  the  ulna,  fibula  with  the  tibia,  carpal  and  metacarpal,  tarsal 
and  metatarsal  bones.  It  is  formed  by  the  apposition  of  two 
nearly  plane  articular  surfEu^es.  The  movement  is  very  limited, 
but  by  oringing  together  a  number  of  small  bones  articulated  in 
this  way,  great  pliaoility  is  obtained,  as  may  be  observed  in  the 
carpus. 

dinglyinus  (7<ryXvM^)  a  hinge),  or  hinge-joint,  is  the  movement 
of  bones  upon  each  other  in  two  directions  only,  viz.,  forwards  and 
backwards;  but  the  degree  of  motion  may  be  very  considerable. 
Instances  of  this  form  of  joint  are  numerous ;  they  comprehend  the 
elbow,  wrist,  metacarpo-phalangeal,  and  phalangeal  joints  in  the 
upper  extremity ;  the  knee,  ankle,  metataxso-phiuangeal,  and  pha- 
langeal joints  in  the  lower  extremity.  The  articulation  of  the  lower 
jaw  exhibits  an  example  of  the  combination  of  this  form  of  joint 
with  the  preceding,  the  joint  between  the  interarticular  cartilage 
and  eminentia  articularis  being  arthrodial,  and  that  between  the 
cartilage  and  the  condyle  gin^lymous. 

The  form  of  the  ^glymoid  joint  is  somewhat  quadrilateral,  each 
of  its  four  sides  being  provided  with  a  ligament,  which  is  named 
from  its  position,  anterior,  ^posterior,  internal  lateral,  or  external 
lateral.  Tne  laleral  ligaments  are  thick  and  strong,  and  the  chief 
bond  of  union  between  the  bones.  The  arUerior  and  posterior  are 
thin  and  loose  in  order  to  permit  the  required  extent  of  move- 
ment 

Trochoides  or  lateral  ginglymus  is  a  form  of  joint  of  which 
there  exist  only  two  examples  in  the  human  body,  namely,  the 
articulation  of  the  anterior  arch  of  the  atlas  and  transverse  ligament 
with  the  odontoid  process  of  the  axis,  and  the  superior  radio-ulnar 
joint  In  the  first  of  these  a  ring  composed  partly  of  bone  and  partly 
of  ligament  rotates  round  a  pivot,  in  the  second  the  rounded  bone 
moves  within  a  ring  formed  of  ligamentous  fibres  ;  in  both  the  move- 
ment is  purely  rotatory. 

EnarthrofiiB  (^,  in,  &f>6pia<rit)  is  the  most  extensive  in  its  range  of 
motion  of  all  the  movable  joints.  From  the  manner  of  connection 
and  form  of  the  bones  in  tnis  articulation,  it  is  called  the  ball-and- 
Rocket  joint  There  are  two  instances  in  the  body,  namely,  the  hip 
and  the  shoulder. 

We  may  add  to  the  preceding  the  carpo-metacarpal  articulation  of 
the  thumb,  although  not  strictly  a  ball-and-socket  joint,  from  the 
great  extent  of  motion  which  it  eujovs,  and  from  the  nature  of  the 
ligament  connecting^  the  bones.  As  far  as  the  articular  surfaces  are 
concerned,  it  is  rauier  a  double  than  a  single  ball-and-socket,  and 
the  whole  of  these  considerations  remove  it  from  the  simple  arthro- 
dial  and  dnglymoid  groups. 

The  ball-and-socket  joint  has  a  circular  form ;  and,  in  place  of  the 
four  distinct  ligaments  of  the  ginglymus,  is  enclosed  in  a  bag  of 
ligamentous  membrane,  called  eapsiUar  ligcunenL 
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OF  JOINTS. 


The  motions  of  joints  may  be  referred  to  four  heads,  viz.,  Gliding, 
Angular  movement,  Circumduction,  and  Rotation. 

1.  Gliding  is  the  simple  movement  of  one  articular  surface  on 
another,  and  exists  to  a  greater  or  less  extent  in  all  the  joints.  In 
the  least  movable  joints,  as  in  the  carpus  and  tarsus,  this  is  the 
only  motion  which  is  permitted.  Gliding  is,  in  certain  joints, 
accompanied  by  what  is  Known  as  eoaptaiionj  that  is,  the  successive 
application  of  different  parts  of  an  articular  surface  to  it«  fellow,  in 
tne  manner  of  a  wheel  rolling  on  the  ground. 

2.  Awgnlft-r  movement  mav  be  performed  in  four  different  direc- 
tions, eiuier  forwards  and  backwaixls,  as  in  flexion  and  extension  ; 
or  inwards  and  outwards,  constituting  adduction  and  abduction. 
Flexion  and  extension  are  illustrated  in  the  ginglymoid  joint,  and 
exist  in  a  large  proportion  of  the  joints  of  the  body.  Adduction  an(i 
abduction,  conjoined  with  flexion  and  extension,  are  met  with  com- 

flete  only  in  the  most  movable  joints,  as  the  shoulder,  hip,  and  thumb. 
n  the  wrist  and  ankle,  adduction  and  abduction  are  only  partial. 

3.  Circumduction  is  most  strikingly  exhibited  in  the  shoulder 
and  hip  joints  ;  it  consists  in  the  slight  degree  of  motion  which  takes 
place  between  the  head  of  a  bone  and  its  articular  cavity,  while  the 
extremity  of  the  limb  is  made  to  describe  a  large  circle  on  a  plane 
suHSace.  It  is  also  seen,  but  in  a  less  degree,  in  the  carpo-metacarpal 
articulation  of  the  thumb,  and  the  metacarpo-phalangeal  articulation 
of  the  fingers  and  toes. 

4.  Rotation  is  the  movement  of  a  bone  on  its  own  axis,  and  is 
illustrate  in  the  hip  and  shoulder,  or  better,  in  the  rotation  of  the 
cup  of  the  radius  against  the  eminentia  capitata  of  the  humerus. 
Rotation  is  also  observed  in  the  movements  of  the  atlas  upon  the 
axis,  where  the  odontoid  process  serves  as  a  pivot  around  which  the 
atlas  turns. 

ARTICULATIONS. 

The  joints  may  be  arranged,  according  to  a  natural  division,  into 
those  01  the  trunk,  those  of  the  upper  extremity,  and  those  of  the 
lower  extremity. 

LIGAMENTS  OF  THE  TRUNK. 

The  articulations  of  the  trunk  are  divisible  into  eleven  grotij)**, 
namely  : — 

1.  Of  tbe  vertebral  column. 

2.  Of  the  atlas,  with  the  occipital  bone. 

3.  Of  the  axis,  with  the  occipital  bone. 

4.  Of  the  atlas,  with  the  axis. 
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5.  Of  the  lower  jaw. 

6.  Of  the  rib^  with  the  vertebne. 

7.  Of  the  costal  cartilagea,  with  the  Btentiun,  and  with  each 

other. 

8.  Of  the  ribs,  with  the  costal  cartQageB. 

9.  Of  the  Btemuin. 

10.  Of  the  vertebral  column,  with  the  pelvia. 

11.  Of  the  pelvia. 

I-  AfiTIOULATION  OF  THE  TEBTEBBAL  GOLUUK. 

— The  ligaments  connecting  together  the  different  pieces  <^  the 
Tertebral  column,  admit  of  the  some  arrangement  as  the  vertebne 
themselves.    Thus  the  ligaments 

Of  the  bodifiB)  are  the  Anterior  common  ligament, 

Posterior  common  ligament, 
Intervertebral  substtmce. 
Of  the  arches,  Ligamenta  eubflava. 

Of  the  articular  processes,       Capsular  ligaments, 

Synovial  membranes. 
Of  the  Hpinona  processes,  Inter-spinous, 

Siipra-apinouB. 
Of  the  truuTorsa  processes,    Inter'trensverae. 

Bodies.— The  anterior  common  ligament  is  a  broad  and  ribbon- 
like band  of  ligamentouB  fibres,  extendi^  along  the  &ont  sur- 
face of  the  vertebral  column,  from  the  axis  to  the  sacrum.  It  is 
intimately  connected  with  the  intervertebral  substance,  and  leee 
closely  with  the  bodies  of  the  veriiebne.  In  the  dorsal  region  it  it 
thicker  than  in  the  cervical  and  lumbar,  and  conaiata  of  a  median 
and  two  lateral  portions  separated  from  each  other  by  a  series  of 

Xnings  for  the  passage  of  vessels.     The  Ugament  is  composed  of 
es  of  various  lengths  closely  interwoven  with  each  other ;    ' 


tUeper  and  shorter  crossing  the  intervert«btal  substance  from  one 
vertebra  to  the  next ;  the  taperjieud  and  longer  fibres  crossing  three 
or  four  vertebrs. 

The  anterior  common  ligament  is  in  relation  by  its  potUrwr  or 
verUbral  tuffaeewith  the  inlervertebtal  substance,  bodies  of  vertebnt, 
and  vessels,  princi-       .  ^         n  r«,.  ,«6.-Antarior  iiffUHot 

pally  veins,  which  -""Hf^jiS^^'^F^      "l "»  ntUtbm,  ud  Ugm- 

separate  its  central  -. — W&VMr^JP^  ES'i?  ^i?"™  ^■,  '■  ■*"• 
from    its     lateral        '^IKijTF'  JBlin  *-  ^''•''™'  <»to-*BTtetini 

portion&      By    its        ■    iSf    \tSn'mn        m itaUM* llg»nniit.  3.AL- 

-lation,  in  the  nect,  .p.-J^Afc.,|^%^     !L^u"'.uUtaS,  ""ISd 

with     the     longUS  r^Vp^K^T^aJp^      •apuvUng  tin  two  ij^iotIi] 

phwyns  and  ffiso-  '    g  \\9  UUoa. 

phagiis ;  in  the  thoracic  region,  with  the  aorta,  Tenee  U3(e,C6>  Kn& 
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thoracic  dact ;  in  the  lumbar  re^on,  with  the  nortii,  right  renal 
artery,  right  lumbar  arteriea,  artena  sacra  media,  vena  cava  inferior, 
lift  lumlMir  veins,  receptaculum  chyli,  commencement  of  the  thoracic 
duct,  and  cniia  of  the  diaphragm,  with  the  fibies  of  which  the  liga- 
e  fibres  interlace. 


le  Terlebne,  a; 

It  ia  broad  opposite  the  intervertebral  subMance,  to  which  it  iis 
doeel  r  adheient ;  narrow 
and  thick  over  the  bodies 
of  the  vertebne,  from 
which  it  is  eeoarated  by 
the  veioB  of  toe  base  of 
each  vertebra ;  it  thus 
cornea  to  present  a  fes- 
tooned or  dentate  mar- 
gin. It  is  composed,  like 
the  anterior  ligament,  of 
shorttfr  and  longer  fibres, 
arranged  in  a  similar 
nianner.  It  is  broa<ler 
above  than  below,  the 
reverse  of  the  anterior 
common  ligament,  and 
ie  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar  reffion.  At 
its  upper  end  it  is  continuous  with  the  posterior  occi  pi  to-axial 
liraunent 

The  posterior  common  lieament  is  in  relation,  bv  its  anterior  miT- 
fwx,  with  the  intervertebral  substance,  bodies  of  the  vertebra!,  and 
vetUD  baaium  vertebrarum  ;  by  its  fMUnat  turfanx,  with  the  dum 
mater  of  the  spinal  cord,  some  lome  cellular  tissue  and  numerous 
■mall  veins  being  intenwsed. 

The  intervertehru  substance  (intervertebral  ligament^  is  n 
lenticular  disc  of  fibro-cartilage,  interposed  between  the  bodies  of 
the  vertebrie  from  the  aiia  to  the  eacrum,  and  retaining  them  finiily 
in  connection  with  each  other.  The  discs  vary  in  thickness  in 
diffeient  ports  of  the  column  and  at  difierent  points  of  the  same  disc, 
being  thickest  in  the  lumbar  region,  deepest  in  front  in  the  cervicnl 
and  lumbar  regions,  and  behind  in  the  dorsal  region ;  and  contri- 
bute ia  the  formation  of  the  natural  curves  of  the  vertebral  column. 
The  aggregate  thickness  of  the  intervertebral  substance  has  been 
estimated  at  one-fourth  that  of  the  entire  Tertebial  column,  exclusive 
of  the  sacrum  and  coccyx. 

When  the  intervertebral  substance  is  bisected  either  horizontally 
or  vertically,  it  is  seen  to  be  composed  of  a  series  of  layers  of  fibro- 
cartilage  mixed  with  fibrous  tissue.  The  central  pcut  of  each  inter- 
vertebral disc  is  much  softer  than  the  rest ;  it  has  the  appearance  of 
pulp,  and  is  so  elastic  as  to  rise  above  the  level  of  the  section  as  soon 
M  iU  diviaioB  it  completed.    Examined  6om  the  exterior,  the  layers 
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&re  round  to  oomdA  of  fibres  paaging  obliquely  between  the  two 
vertebne,  in  one  lajer  paaniig  itom  left  to  right,  in  the  next  from 
right  t«  left,  alternating  in  each  euccessive  layer.  Examined  micio- 
Bcopicallj,  the  central  pulp  is  found  to  be  composed  of  fine  fibrouH 
tissue  Eupporting  cells  some  of  which  resemble  those  of  cartilage ;  it 
ia  generally  regarded  aa  a  persistent  part  of  the  chorda  dorsolis. 

Abcheb.  —  The  llgametita  Bnbflftva  are  two  thin  planes  of 
yellow  fibrous  tissue,  situated  between  the  arches  of  the  vertebne, 
from  the  axis  to  the  sacrum.  From 
the  imbricated  poeitjon  of  the  lamintp, 
they  are  attached  to  the  posterior  sur- 
tatx  of  the  vertebra  below,  and  the 
anterior  surface  of  the  arch  of  the 
vertebra  above,  being  separated  from 
each  other  in  the  cervical  region  at  the 
middle  line  hy  a  slight  interspace  filled 
with  areolar  tissue.  In  the  dorsal  and 
lumbar  tegions  they  are  continued  for 
a  little  way  on  to  the  roots  of  the  spio- 
0U8  proceases,  where  they  unite  with 
the  mterspiDOUS  ligaments  and  with 
each  other.  They  counteract,  by  their 
elasticity,  the  efforts  of  the  flexor  : 
muscles  of  the  trunk  ;  and,  preserving 
the  upright  poaition  of  the  spine,  limit 
the  expenditure  of  muscular  force. 
They  are  longest  in  the  cervical  and 
thickest  in  the  lumbar  region. 

The  ligamenta  subflava  are  co 
the  inner  aide,  and  in  the  doisal  and  lumbar  regions  o 
anterior  and  inner  sides  of  the  articular  processes,  so  as  to  form  port 
of  the  capsules  of  the  joints.  They  are  in  relation  by  both  surfaces 
with  the  meningo-rachidian  veins,  and,  internally,  are  separated 
from  the  dura  mater  of  the  spinal  cord  by  those  veins  and  some  loose 
cellular  and  adipose  tissue. 

Abticclab  Prockbsks.— The  ligamenta  of  the  articular  processes 
of  the  vertebne  are  thin  capsillM  of  white  and  yellow  fibres  which 
surronnd  and  encloae  the  synovial  membrane  ;  the  latter  being  looser 
in  the  cervical  than  in  the  other  regions  of  the  spine. 

SpiHotFB  Pboc ESSES. —The  intenpliioiu  UgunentB,  thin  and 
membranous,  are  extended  between  the  spinons  processes  in  the 
dorsal  and  lumbar  region  ;  being  thickest  in  the  latter.  They  are  in 
rdolMH  with  the  interspinous  muscles  at  each  side. 

The  sapraspinoTis  llgBUsnt  (fig.  157)  "  a  strong,  fibrona  cord, 
extending  from  the  apex  of  the  spinous  process  of  the  last  cervical 
vertebra  to  the  coccyx,  and  attached  to  each  spinous  process  in  its 
eonne.  Like  the  anterior  and  posterior  common  ligaments,  it  is 
compoaed  of  fibres  of  unequal  length,  the  deeper  fibres  pasrang  from 
one  vertebra  to  the  next,  the  nipeivcul  fibres  extending  Old  M^«n\. 
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arinous  processes.  It  is  thickest  in  the  lumbar  region.  The  con- 
tinufttion  of  this  ligament  upwards  to  the  taberoeity  uf  the  occipital 
bone,  constitutes  the  rudimentary  ligamentum  nnchs  of  man.  The 
latter  is  strengthened,  as  in  animals,  by  %  thin  dip  from  the  spinous 
process  of  each  cervical  vertebra.  At  ite  lower  terminatioa  the 
■apTMpinoua  ligament  spreads  out  to  cover  the  end  of  the  spinal 
canal,  eipoaed  by  the  deficiency  of  the  laminie  of  the  lower  sacral 
and  coccygeal  vertebra 

TsANBVEiuE  Processes.— The  fntertraiuverse  ligunentB,  thin 
and  membranoua,  are  found  only  between  the  transverse  procesaea  of 
the  lower  dorsal  vertebree.  ^^ 

a.  AETIODLATIOH  OF  THE  ATLAS  WITH  THE  0001- 
FXTAX  BOHE,— The  ligaments  of  this  articulation  are  tmm  in 
number  :— 

Two  anterior  occipito-atlantal,        Lateral  occipit«-atlantal. 
Posterior  occipito-atlantal.  Two  capsular. 

Of  the  two  anterior  UgMnents,  one  is  a  roundtd  cord,  situated  in 
the  middle  line,  and  superficially  to  the  other ;  it  is  attached  above 


tho  ttiiuporal  bone*, 

^ipito-All&iit«J  llgunen 

;clpito-»tLint«J   llgi 


inci^tl] 


to  the  basilar  process  of  the  occipital  bone  ;  below,  to  the  anterior 
tubercle  of  the  atlas.  The  deeper  ligament  is  a  broad  membranous 
layer,  sttached  above  to  the  mai^n  of  the  occipital  foramen,  be- 
tween the  two  condyles  ;  and  below,  ta  the  whole  length  of  the 
anterior  arch  of  the  atlas  ;  it  is  continuous  laterally  with  the  capsu- 
lar ligomentA.  It  is  in  relation  iu  front  with  the  recti  ontici  minoiea, 
behind  with  the  odontoid  ligamenta. 

The  posterior  lig&ment  is  thin  and  membranous ;  attached  above 
to  the  margin  of  me  occipital  foramen,  between  the  two  condyles ; 
snd  below,  to  the  posterior  arch  of  the  atlas.  It  is  closely  adherent 
to  the  dura  mater,  by  its  inner  euriace ;  and  forms  a  ligamentous 
arch  at  each  aide  for  the  pasat^  of  the  vertebral  artery  and  firet 
cervical  nerve.  It  corresponds  in  ita  position  to  the  ligamenta  sub- 
flava  of  the  other  verlebrsa,  but  it  has  no  elastic  fibres,  being  com- 
posed entirely  of  white  fibrous  tissue.  It  is  in  relation  posteriorly 
tn'tb  the  lecti  postici  minores  and  obliqni  superiorea. 
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,  The  lateral  UjUuentB  are  etmng  fsMiculi  of  ligamentotu  fibres, 

attached  below  to  the  base  of  the  trauavene  process  of  the  athu  at 

each    Hide  ;    and    above,   to   the 

transreree  process  of  the  occipital 

bone.     With  the  asaiBtance  of  a 

ligamentous    expansion   derived 

from  the  Taginal  process  of  the 

temporal   bone,   these  ligamenU 

form  a  strong  sheath  around  the 

vessels  and   nerves   which   pass 

throng  the  carotid  and  jugular 

foramina. 

The  cafBoltX  licunentB  are 
the  thin  and  loose  lieamentouH 
capsules  which  surround  the  sjno- 
vial  membranes  of  the  articab- 
tions  between  the  condyles  of  the 
occipital  bone  and  the  superior 
articnlar  processes  of  the  atlaa, 
The  ligamentous  fibres  are  most 
numerous  on  the  anterior  and 
external  part  of  the  articulation. 

The  tiumementi  taking  place  be- 
tween the  cranium  and  a  ' 


sntiol  thlimitlcolitlaii.  s.  Ft 
iffujHnt  of  tba  AtLulo-mxlu  uttooUr 
:lon.  6,6.  IticapHilu'liaunaiita.  ;.  The 
int  pair  of  UgamsIiU  dibflan ;  {iMilua 
Ktween  the  Bill  snd    third  carrtail 


those  of  flexion  and  extension,  airing  rise  to  the  forward  nodding  of 
the  head.     When  tliia  motion  is  increased  to  any  extent,  the  whole 

of  the  cervical  region  concurs  in  its  production.  

3.  ARTICULATION  OF  THE  AXIS  WITH  THE  OOOIFI- 
TAL  BONE.— The  ligaments  of  this  articulation  are  /our  in 
number; — 


Occipito-aiial, 


Three  odontoid. 


The  ocdpito-azlal  Ugunent  (apparatus  Ugamentoeus  colli)  is 
a  broad  and  strung  band,  which  covers  in  the  odontoid  process  and 


— Uppw  pnt  ot  tha  Tsrtebnl 


1.  a«ttoii  of  tha  (Melplt>: 

AtlHfl,  Itj  poatarior  irch  remavac 
Alia,  poaUrlur  >nh  nmoTad.  • 
plb>4KlAl  llgmmant,  randarad 
oent  St  lla  mMdla  bT  the  prof 

ot  tha  odontoid  pi ■   ' 

uid  eunilAT  liffuai 
■tluitilartlculatloD.  7.  CapauUr. 
ro^ni  ot  tha  vtJcutiir  pr "* 


its  ligaments.     It  is  attached  below  to  the  body  of  the  axis,  where  it 
is  continuoiu  with  the  posterior  common  ligament',  auv^mtyj  \tS» 


r   2  1,II.AMI:M'S  UK  THK  ATi.A.S  A.Ni>  AXIS. 

inserted  bj  a  broad  ezpoiuioii  into  tbe  btuilor  grgore  of  the  occipital 
bone.  It  is  finnl^connMt«d  oppoale  the  body  of  the  axis  with  the 
dim  mater,  and  is  sometiines  described  aa  conaiatiiig  of  a  central 
and  two  lateral  portiona. 

The  odfloMd  UgamMltB  bk  two  short  and  thick  faacicnii,  which 
"in  outwards  from  the  apex  of  the  odontoid  procem  to  the  sidee  of 

le  occipital  foramen  and  condyles.  A  third  and  smaller  fascicnlu? 
(ligamentum  deutis  euapensoriiuu)  proceeds  from  the  apex  of  the 
odontoid  process  to  the  anterior  margin  of  the  foramen  magnum. 

These  ligaments  serve  to  limit  the  extent  of  rotation  of  the  head, 
hence  they  ore  termed  dude  ligaments. 

4-  ABTI017I.ATI0N  OF  THE  ATLAS  WITH  THE  AXIS. 
— The  ligaments  of  this  articulation  are^w  in  number : — 
Anterior  atlanlo-nxial,  Two  capsular, 

Posterior  atlanto-axiul,  Transverse. 

Ilie  aataiior  ligament  consists  of  lij^amentous  fihrss  which  pan 
from  the  anterior  tubercle  and  arch  of  the  atlas  to  the  base  of  the 
odontoid  process  and  body  of  the  axis,  where  they  are  continnoue 
with  the  commencement  of  the  anterior  common  ligament  The 
fibres  in  the  middle  form  a  thick  band  which  is  tense  in  all  positioiu 
of  the  joints ;  the  lateral  portions  are  thin,  and  assist  in  limiting 
the  rotation  of  the  atlas  on  the  axis. 

The  porterior  M 

between  the  posterii. ... 

represents  the  ligomenta  snbflava  in  a  rudimentary  state,  and  has  on 
its  deep  surface  s  layer  of  dense  elastic  fibres,  jike  those  of  the  latter. 

The  capenlar  lig&mentB  surround  the  articnlar  process  of  the 
atlas  and  axis ;  they  are  loose,  to  permit  of  the  free  movement  which 
exists  between  these  vertebne.  The  ligniiientous  fibres  are  most 
numerous  on  the  outer  and  anterior  put  of  the  articulation  ;  anil 
the  synovial  membrane  usually  communicates  with  the  synovial 
cavi^  between  the  transverse  ligament  and  odontoid  process. 

-PMtirior  ...  _..  ._._ 
Ung  tli«  Btlsa,  MX\M.  mud  Mcl^tal 
llu  poilgrior  part  of  ths  ocd- 


Tbe  tmuTMie  Ilgunent  is  a  strong  ligamentous  band,  which 
MKlie»  Merom  the  area  of  the  ring  of  the  atlas  &om  a  rough  tuberclu 
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on  the  inner  sui&oe  of  one  articular  process  to  a  corresponding 
tubercle  on  the  other ;  and  senres  to  retain  the  odontoid  process  of 
the  axis  in  connection  with  the  anterior  arch  of  the  atlas.  As  it 
crosses  the  neck  of  the  odontoid  process,  some  fibres  are  sent  down- 
wards to  be  attached  to  the  body  of  the  axis,  and  others  pass  upwards 
to  be  inserted  into  the  basilar  process  of  the  occipital  Done ;  hence 
the  ligament  has  a  cross-like  appearance,  and  is  termed  cruciform. 
A  synovial  membrane  is  situated  between  the  transverse  ligament 
and  odontoid  process;  and  another  between  that  process  and  the 
anterior  arch  of  the  atlaa 

Actions. — It  is  the  peculiar  disposition  of  the  transverse  ligament 
in  relation  to  the  odontoid  process  that  enables  the  atlas,  and  with 
it  the  entire  cranium,  to  rotate  upon  the  axis ;  the  perfect  freedom 
of  movement  between  these  bones  being  ensured  by  the  two  synovial 
membranes.  The  lower  part  of  the  ring,  formed  by  the  transverse 
ligament  with  the  atlas,  is  smaller  than  the  upper,  while  the  summit 
of  the  odontoid  process  is  larger  than  its  base ;  hence  the  process  is 
retained  in  its  place  by  the  transverse  ligament  when  the  other  liga- 
ments are  cut  through.  The  extent  to  which  rotation  of  the  head 
upon  the  axis  can  be  carried,  is  determined  by  the  odontoid  or  check 
ligaments.  The  odontoid  process  with  its  ligaments  is  covered  in 
by  the  occipito-axial  ligament  

5.  ARTICULATION  OF  THE  LOWER  JAW —The  liga- 
ments  of  this  articulation  are  the  following : — 

External  lateral.  Capsular, 

Two  internal  lateral,  Interarticular  fibro-cartilage, 

Two  synovial  membranes. 

The  external  lateral  ligament  is  a  short  and  thick  band  of 
fibres,  passing  obliquely  backwards  from  the  tubercle  of  the  zygoma, 
to  the  external  surface  of  the  neck 
of  the  lower  jaw.  It  is  incor- 
porated with  the  capsular  liga- 
ment, and  is,  in  relation,  exter- 
nally, with  the  integument  of  the 
face  ;  internally,  with  the  two 
Hynovial  membranes  of  the  articu- 
lation and  the  interarticular  car- 
tilage. The  external  lateral  liga- 
ment acts  conjointly  with  its 
fellow  of  the  opposite  condyle  in 
the  movements  of  the  jaw. 

The  short  internal  lateral 
ligament  has  a  broad  attachment 
above  to  the  outer  part  of  the 
spine  of  the  sphenoia,  and  is  in- 
serted below  into  the  ridge  on  the 
inner  side  of  the  neck  of  the  con- 
dyle. It  is  intimately  connected  with  the  capsule,  and  is  separatetl 
from  the  long  internal  lateral  ligament  by  fat  and  areoVdX  \.\asv\ft. 


Fio.  153.— External  ritw  of  the  articula- 
tion of  the  lower  Jaw.  z.  Zygomatic 
arch.  a.  Tubercle  of  the  i^goma.  3. 
Ramus  of  the  lower  jaw.  4.  Mastoid 
portion  of  the  temporal  bone.  5.  Ex- 
ternal lateral  ligament.  6.  B^lo-maxU- 
lary  ligament 
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The  long  intenul  lateral  Ugunent  (Bpheno-maiillaTj-)  is  a  thin 
aponeurotio  erponaion  extending  from  the  extremity  of  the  BpinouB 


Fio.  IS4. — Intflmil  Tlaw  of  tha  utlculatlon 
ol  the  iDwgr  Jaw.  i.  aecUrm  througb  tbg 
petroug  portlou  of  the  tnmponl  bone  and 
■plbcnu  procQU  of  the  sphenoid,  a.  Eatenul 
■urfAOd  of  the  rmmuH  jmd  body  ijf  tbv  lovar 
JiLW,  q,  CftpsulAT  llgumant,  4.  Long  in- 
tvmid  UtonJ  Ugimout  j.  A  imell  Interval 
mt  ItA  ]n«ertlDt]  tbrcnigb  wbicb  thv  mjla^ 
byoldcui  nerre  poiHA.  A.  Stylom&ilUuy 
Usmnon^  a  proceoe  of   tiio  deep  cerricsl 


proceu  of  the  sphenoid  bone  to  the  marj^n  of  the  dental  foramen  ; 
it  ia  pierced  at  its  insertion  by  the  roylo-nyoidean  nerve. 

Between  the  internal  lateral  ligament  and  neck  of  the  jaw  ia  a 
triangnlor  apace,  in  which  are  situated  the  internal  maxillary  artery, 
auriculo-tempoMl  nerve,  inferior  dental  aiteir  and  nerve,  and  pwt 
of  the  external  pterygoid  miwcle ;  internally  the  ligament  ia  iu 
relation  with  the  internal  pterygoid  muscle. 

The  middle  meningeal  artery  in  its  upward  course  to  the  foramen 

rosum,  and  the  inferior  dental  nerve  as  it  pasaes  downwards  to 
dental  canal,  mu  alon^  the  side  of  this  ligamenL 

The  capsular  ligament  consists  of  numerous  irregular  ligament- 
one  fibres,  which  ^ass  from  the  edge  of  the  glenoid  cavity  to  the 
neck  of  the  lower  jaw,  and  surround  the  articulation.  The  uLpsule 
is  Slickest  where  it  receives  the  accessory  fibres  called  external  ami 
short  internal  lateral  ligaments  j  it  has  inserted  into  it  antenorly 
a  few  fibres  of  the  external  pterygoid  muscle. 

The  interarticnlar  flbro-carUlage  is  a  thin  oval  plate,  thicker 
at  the  edges  than  in  the  centre,  placed  horizontally  between  the 
head  of  the  condyle  of  the  lower  jaw  and  the  glenoid  cavitv  Its 
Tipper  surface  is,  from  before  bacltwards,  concave  antenorly  and 
snghtlj  convex  poateriorlj,  the  former  portion  fitting  the  eminentia 
articalaris,  and  the  latter  the  glenoid  cavity  ;  itA  under  surface  is 
concave  to  receive  the  convex  condyle.  It  is  connected  by  its  outer 
border  with  the  external  lateral  ligament,  and  receives  in  front  some 
filnres  of  insertion  of  the  external  pterygoid  muscle.  It  divides  the 
joint  into  two  cavities,  one  being  above,  the  other  below,  the  car- 
tilage ;  but  it  is  occasionally  incomplete  in  the  centre. 

The  synovial  membnmeB  are  situated,  one  above,  the  other  below 
the  fibro-Kartilage,  the  former  being  the  larger  of  the  two.  When 
the  fibro-cartilage  is  perforated,  the  synovial  membranea  com- 
municate. 

Besides  the  lower  jaw,  there  are  several  other  joints  provideil 
with  a  complete  intemrticnlar  cartilace,  and,  consequently,  with 
two  synovial  membranes ;  they  are — the  itenio-ciavicuiaT,  aeromio- 
eiameuiar,  and  th«  artienJiittm  f^  lAe  uimi  with  the  cunq/ortn  hone. 
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there  is  but  one  B]riiOTial  membrane.     The  aridculationB  ol 
of  the  ribe  with  the  rertebne  have 
two  BjTioviBl  membranes  separated 
by  an  iat^rarticnlar  ligament  with- 
out fibrous  ctutiJage. 

Connected  with  the  lower  jaw, 
though  not  with  the  joint,  is  the 
■trl^BuzULuy  liguaent,  a  pro- 
ceM  of  the  deep  cervical  fascia  ex- 
tended between  the  point  of  the 
atyloid  process  and  the  angle  of  the 
jaw.  It  is  attached  to  the  jaw 
Mtween  the  insertions  of  the  mas- 
seler  and  internal  pterygoid  muscle, 
and  separates  the  parotid  from  the  ■ 
submaxillary  gland. 

Actiinu, — The  movements  of  the 
lower  jaw  are — d^prution,  by  which 
the  month  is  opened  ;  devotion,  by 
which  it  is  closed  ;  a  fonnard  anil 
hodeward  movement ;  and  a  move- 
ment from  tide  to  tide. 

In  the  movement  of  depnmon  the 
interarticular  cartilage  glides  for-  "™' '  "  "  ***"  '™°  "*""" 
word  on  the  eminentia  articularis,  carrying  with  it  the  condyle.  If 
this  movement  be  carried  too  far,  the  superior  synovial  membrane 
is  ruptured,  and  dislocation  of  the  fibro-c&rtiloge  with  its  condyle 
into  the  zygomatic  fossa  occurs.  In  devatum  the  fibro-cartilage  and 
condyle  are  returned  to  their  original  position.  The  foneard  and 
baekaard  movement  is  a  gliding  of  the  fibro-cartilage  on  the  glenoid 
articular  surface,  in  the  ontero-poslerior  direction ;  and  the  move- 
ment from  ride  to  ride,  in  the  lateral  direction.  The  articulation 
between  the  condyle  and  fibro-cartila^  forms  a  true  ^nglymua  or 
hinge-joint,  that  between  the  fibro-cartilage  and  eminentia  articularis 
an  arthrodial  or  gliding  joint. 

6.  AATIOULATION  OF  THE  BIBS  WITE  THE  TEB- 
-rKKll^^ — The  ligaments  of  these  articulations  are  remarkable  for 
their  strength,  being  in  fact  so  strong  as  to  render  dislocation  impos- 
sible ;  the  neck  of  the  rib  must  break  before  displacement  could 
occnr :  they  are  divisible  into  two  eroups  : — (i)  Those  connecting  the 
head  of  the  rib  with  the  bodies  of  the  verMm;  and  (a)  Those  con- 
necting the  neck  and  tubercle  of  the  rib  with  the  tnmretrre  proeeum. 

lit  Ormtp.  id  Group. 

Anterim  costo-vertebrol  or  stellate,  Anterior  coBto-trensverse, 

Capenlar,  Middle  costo-trancveTse, 

interarticnlar  li^;ament,  Posterior  costo-tranaverse. 
Two  synovial  membraneib 


iS6  UOAHSHTS  OF  THE  BIBS. 

The  aatolor  costo-vertabnl  or  stallat*  ligament  (c<«to- 
central,  fig.  146)  consista  of  three  short  bands  of  ligamentous  fibres 
which  roiTiate  from  the  anterior  part  of  the  head  of  the  rib.  The 
luperiarband  paH«e8  up- 
wards to  be  attached 
to  the  vertebra  above  ; 
the  middle  faecievliu  in 
attached  to  the  inter- 
vertebral subatajice  ; 
the  inferior  to  the  ver- 
tebra below. 

In  the  flrgt  rib  th.- 
lipiment    is    not   di- 
vided, but  its  fibres 
Cto  the  hoAy  of  tlie 
cervical  as  well  uh 
.,,.    A  dor«i  vcrtBi™  BDd  thefiietdorsal.  Inlike 

.f  ^£r    i^iXiwK^to^iTtebnd  or  SSJS  manner  the  URaments 
Ugunant    4.  IntaniaHOU*  cnto-tnuunng  Uguuuit-   connected     With      the 

i.  Port«iw  Mrto-i™.™*  ug«m«iL  eleventh  andtwBlfth 

ribs  paaa  to  the  boily  of  the  vertebra  above,  a«  well  as  to  that  with 
which  the  heait  of  the  rib  articulates. 

The  cspsalorllgBment  ie  a  thiu 
layer  of  ligamentous  Gbren  surround- 
ing the  joint  in  the  interval  left  by 
theanterior  li^^anient ;  it  ietbicheHt 
above  and  below  the  articulation, 
and  protects  the  synovial  iiieni- 
branea. 

Tlie  interarticnl&r  ligament  in 
a  thin  band  which  powet  1)etweeti 
the  sharp  crest  on  the  head  of  the 
rib  ana  the  intervertebral  sub- 
ftance.  It  divides  the  joint  into 
two  cavities,  each  being  furnished 
with  a  separate  lynovial  membrane. 
The  flnt^  tenth,  eleventh,  and 


Fin.  isr- 


twelftli  nbs  have  no  intenuticular 
'mterinr  TtDw  of  put  nf  Uis  ligament,  and  consequently  but  one 
i«^inn  tb>  iSua"u'*'^  synovial  membrane. 
itins  the  leriSbiw  i^^^wh  o^      The  anterior  <oTsnperior)coBto- 

1   i£e  rita    with    tbt   Tartabns.    tlBIlSVene    ligament   is   a  broiul 

n™..  '""'^•^^^'^"^  band   composed  of  two  fasciculi, 

}.  ADtaiorcnta-tnncTen*   which  ascend  from  the   crest-like 

tSS^tSLneitif"**"*"  '''•'^'™^  "<lse  on  the  neck  of  the  rib,  ti. 

the  transverse  process  immediatelv 

above.    This  ligament  separates  the  anterior  from  the  dontal  branch 

of  the  intercostal  nerve  ;  it  is  absent  from  the  first  and  last  ribs. 

TZe  middle  costo-tnuisnne  liganmt  is  a  strong  interosseoug 


., ..  SapnitpliHiiu  Uf 
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ligament  passins  directly  between  the  poeterior  surfiace  of  the  neck 
of  the  rib,  and  me  anterior  surface  of  the  transverse  prooese  against 
which  it  rests.    It  is  absent  in  the  first  and  two  inferior  ribs. 

The  posterior  cofito-transrene  ligament  is  a  small  but  strong 
fasciculus,  passing  obliquelvfrom  the  tubercle  of  the  rib  to  the  apex 
of  the  transverse  process.  The  articulation  between  the*  tubercle  of 
the  rib  and  the  transverse  process  is  provided  with  a  small  synovial 
membrane. 

There  is  no  anterior  costo-transverse  ligament  to  the  first  or  last 
rib;  and  only  rudimentary  posterior  coeto-transverse  ligaments  to 
the  eleventh  and  twelfth  libs.  Several  accessory  bands  are  found 
passing  between  the  transverse  processes  and  the  ribs ;  a  broad  band 
of  this  kind  connects  the  last  nb  with  the  transverse  process  of  the 
first  or  second  lumbar  vertebra. 

Actions. — The  movements  permitted  by  the  articulations  of  the 
ribs  are  upwards^  downwards^  and  slightly  forvcaflrds  and  hackwardi; 
the  movement  increasing  in  extent  from  the  head  to  the  extremity 
of  the  rib.  The  forward  and  backward  movement  is  trifling  in  the 
seven  superior,  but  greater  in  the  inferior  ribs ;  the  eleventh  and 
twelfth  are  very  movable. 

7.  ABTICULATION  OF  THE  COSTAL  OABTILAGES 
WITH  THE  8TEBNXJM,  AND  WITH  EAOH  OTHER.— The 
ligaments  of  the  chondro-stemal  articulations  are  : — 

Anterior  chondro-stemaL  Superior  chondro-stemal, 

Posterior  chondro-stemal,  Inferior  chondro-stemal^ 

Synovial  membranes. 

The  anterior  chondro-stemal  ligament  (anterior  stellate  liga- 
ment) is  a  thin  band  of  ligamentous  fibres,  passing  in  a  radiated 
direction  from  the  extremity  of  the  costal  cartilage  to  the  anterior 
surface  of  the  sternum,  and  intermingling  its  fibres  with  those  of  the 
ligament  of  the  opposite  side,  and  with  the  tendinous  fibres  of  origin 
ol  the  pectoralis  major  muscle. 

The  posterior  caondro-stemal  ligament,  much  smaller  than 
the  anterior,  consists  of  a  thin  fasciculus  of  fibres,  situated  on  the 
posterior  surface  of  the  articulation. 

The  superior  and  inferior  chondro-stemal  ligaments  are  nar- 
row fasciculi  corresponding  with  the  breadth  of  the  cartilage,  and  con- 
necting its  superior  and  inferior  border  with  the  side  of  the  stemimi. 

The  synovial  membrane  is  absent  in  the  articulation  of  the  first 
rib,  its  cartilage  being  usually  adherent  to  the  sternum ;  that  of  the 
second  rib  has  an  interarticular  ligament,  with  two  synovial  mem- 
branes; the  synovial  membranes  of  the  other  costal  cartilages  are 
nn^e. 

The  sixth  and  seyenth  ribs  have  several  fasciculi  of  strong  liga- 
mentous .  fibres,  passing  from  the  extremity  of  their  cartilages  to  tne 
anterior  surface  of  the  ensiform  cartilai^  which  latter  they  are 
intended  to  support  They  are  named  the  chondro-xyphoid  liga- 
ments. 
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The  sixth,  seventh,  and  frighth,  and  sometimes  the  fifth  and  the 
ninth  costal  cartilages,  have  articulations  with  each  other,  and  u 
BTnovial  membrane  for  each  articulation.  They  are  connected  by 
ligamentous  fibres  {ligamenta  carruKantidSy  which  pass  from  one 
cartilage  to  the  other,  extemcU  and  internal  ligaments. 

The  ninth  and  tenth  are  connected  at  their  extremity  by  liga- 
mentous fibres,  but  have  no  synovial  membrane. 

Actions. — The  movements  of  the  chondro-stemal  articulations 
are  very  trifling,  being  limited  to  a  slight  degree  of  sliding  motion. 
The  first  lib  is  tne  least,  the  second  the  most  movable. 

8.  ARTICULATION  OF  THE  BIBS  WITH  THE  COS- 
TAL CABTILAGES. — The  anterior  extremity  of  each  rib  is 
excavated,  so  as  to  receive  the  convex  outer  end  of  the  costal  car- 
tilage ;  there  is  no  true  ligament,  but  the  periosteum  is  prolonged  on 
the  cartili^  and  takes  the  place  of  one.  No  motion  takes  place  at 
this  articuhition. 

9.  ABTICULATIOH  OP  THE  STEBNUM.— The  pieces  of 
the  sternum  are  connected  by  means  of  a  thin  plate  of  interosseous 
cartilage  placed  between  each,  and  by  an  anterior  and  posterior 
ligament  The  fibres  of  the  anterior  sternal  ligament  are  longi- 
tudinal in  direction,  but  so  blend^  with  the  anterior  chondro-sternal 
ligaments  and  tendinous  fibres  of  origin  of  the  pectoral  muscles,  as 
scarcely  to  be  distinguished  as  a  distinct  ligament  The  posterior 
sternal  ligament  is  a  broad  smooth  plane  of  longitudinal  fibres, 
placed  on^e  posterior  surface  of  the  bone,  and  extending  from  the 
manubrium  to  the  ensiform  cartilage.  These  ligaments  contribute 
very  materiallv  to  the  strength  of  the  sternum  and  elasticity  of  the 
fix>nt  of  the  cnest ;  their  continuation  downwards  on  the  ensiform 
cartilage  constitutes  the  stemo-xyphoid  ligaments. 

la  ABTICXJLATION  OF  THE  VEBTEBBAL  COLUMN 
WITH  THE  PELVIS. — The  last  lumbar  vertebra  is  connected 
with  the  sacrum  by  the  same  ligaments  as  those  with  which  the 
various  vertebrae  are  connected  to  each  other :  viz.,  anterior  and  pos- 
terior common  ligament,  intervertebral  substance,  ligamenta  subflava, 
capsular  ligaments,  interspinous  and  supraspinous  ligament 

There  m^  however,  two  proper  ligaments  connecting  the  vertebral 
column  with  the  pelvis  ;  these  are  tiiie 

Sacro-lumbar,  Ilio-lumbar. 

The  sacro-lnmhar  or  sacro-yertebral  ligament  is  a  thick 
triangular  fasciculus  of  ligamentous  fibres,  connected  above  with 
the  lower  and  front  part  of  the  transverse  process  of  the  last  lumbar 
vertebra,  and  below  with  the  upper  border  of  the  sacrum,  becoming 
blended  with  the  anterior  sacro-iliac  ligament 

The  ilio-lnmhar  ligament  passes  from  the  apex  of  the  transverse 

process  of  the  last  lumbar  vertebra  to  that  part  of  the  crest  of  the 

uium  which  surmounts  the  sacro-iliac  articulation.    It  is  triangular 

in  form,  and  gives  origin  to  the  quadratus  lumborum  and  a  few 

£biiea  of  the  ilmcua  muscle. 
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II.  ASTIOTTLATIOirS  OF  THE  PELTIS.—The  ligtunents 
of  Hie  aiticulatioiu  of  the  pelvis  are  diviHible  into  four  gronpi : — 
(1)  Thoae  cannectinR  the  laeram  and  iJiunty  (3)  those  pasmng  be- 
tween die  taervm  and  itthiumj  (3)  between  ^e  tocrum  utd  coceyxy 
and  (4)  between  the  tv>o  pubie  bengt, 

lit,  Bttwttn  tht  ttxerttm  and  Uivm. 
Sacro-iliac  anterior, 
SocTO-iliftc  poBterioT. 
3d,  BetiMen  tht  taerum  and  itehium. 
LeBser  Bacro-ischiatic, 
Greater  sacro-iscbiBtic 
3d,  Between  the  mtcmm  and  eoeeyx. 
Sacni-coccjgean  anterior, 
Sacro-coccygean  poBtetior. 
4th,  Between  th«  ona  puiit. 

Anterior  pnbic,  Superior  pubic, 

Posterior  pubic.  Sub-pubic, 

Inlerogseous  fibio-cartilage. 
I.  Between  the  Sacrum  and  Ilium. — This  joint  is  commonlj 
known  as  the  laero^w  lyndumdrotit,  but  is  sometiines  called  the 
soero-iiuie  lymphytiij  it  belongs 
to  the  class  amphi-arthrosis. 

The  uttentnr  sacro-Ulac 
llgunont  consiBts  of  numeioua 
short  licamentous  bands  and  | 
fibres,  which  pass  from  bone  to 
bone  on  the  anterior  surface  of 
thejoint. 

The  posterior  sacio-lUac 
or  intaroeieoiiB  Uguoent  is 
compoaed  of  numerous  strong 
fasciculi  of  ligamentoue  fibres, 
which  pass  horizontally  be-  ^ 
tween  tEe  rough  surfaces  of  the 
poderior  half  of  the  sacro-iliac 
articulation,  and  constitute  the 
principal  bond  of  connection 
between  the  sacrum  and  ilium. 
They  are  lodged  in  the  hollow  rv>.  ij8.— Ugmnunt*  o(  ths  peiyi.  ud  Wp- 
between  the  posterior  surfa^  g^ltalim™™  "S?  «>S£4°^S>X;; 
Of  the  sacrum  and  the  back-  downmnis  qtbt  Um  boat  of  uii  ucrum. 
ward  projection  of  the  ilium. 
One  fasciculus  of  this  ligament, 
longer  and  larger  than  tbe  rest, 
is  distinguish^,  from  its  direc- 
tion, by  the  name  of  oblique 
•Mzo-Uiae  liguuont.    It  is  attached,  b7oneextKm\tjtV>&«V^ 


3.  Sun-lumbu'  Uj(UBent  1.  lUo-lumlw 
Uounent.  4.  Anterior  wcro-ulu  Ugunant. 
5.  ObturmtormtmbnDS.  6.  FouKrt'i  11«>- 
mant.  7.  OlmbernsL'i  llnmant.  B.  Ci^ 
■ulu  Uivnsnt  of  ths  bli>']aliit.    9.  tllo. 
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teriorol  niperior  spine  of  the  ilium  ;  and,  bj  the  other,  to  the  third 
tmuTene  tnbeicle  on  the  posterior  surface  of  the  sacrum. 

A  mparlor  and  an  inferior  Ugament  are  Bometiiiiei  described, 
Init  u  uuie  are  merelj  coatinuatioas  of  the  anterior  and  poet«rior 
bgunenta  on  the  upper  and  lower  surfaces  of  the  articulation,  they 
do  not  call  for  a  separate  description. 

The  snr&ces  of  the  two  bones  forming  the  aacro-iliac  articulation 
are  partlf  connected  by  cartilage,  and  partly  rough  and  connected 
by  the  intenMseous  ligament  The  anterior  or  avrlcnlai'  half  is 
coated  bj  a  layer  of  cartilage  which  binds  the  corresponding  surfaces 
of  the  ilinm  and  sacrum  together  ;  when  the  two  bones  are  forcibly 
separated  this  cartilage  w>metimes  adherer  to  the  ilium,  sometimes  to 
the  aaemm,  and  occasionally  eplite  eq^ually  or  unequ^v.  In  some 
instancea  there  are  two  plates  of  cartilage  with  a  small  cavity  be- 
tween them,  and  this  amiugement  is  more  common  in  the  female 
than  in  the  male. 

3.  Bmtween  the  Sacrcm  akd  iBCRitnL  —  The  aatarior  or 
letaar  sscro-iKhiatdc  ligament  is  thin  and  triangular  in  form  ; 
it  ia  attached  by  its  apex  to  the  spine  of  the  ischium,  and  by  itH 
broad  extremity  to  the  aide  of  the  sacrum  and  coccyx,  interlacing 
its  fibrea  with  the  greater  eacro-ischiatic  ligament 

Hie  liBMer  sacro-ischiatic  ti^ment  is  in  reloHon,  in  front,  with  the 
GOosjrgeiu  muscle ;  behind,  with  the  poeterior  ligament,  with  which 


Tia.  ij}.— LieuBBnU  of  Uia 
peMi  ud  Un-Jolnt,  Uta- 

fa'clcull  or  ths  pixUrlar 
not  Heo  in^S^lew" 


ita  fihi«a  are  intermingled.    By  its  upper  border  it  forms  part  of  the 
lower  boundarv  of  the  great  sacro-iBchiatic  foramen,  and  by  the 
lower,  pait  of  ttie  lesser  sacro-ischiatic  foramen. 
-  Z^  poeterior  or  greater  eacro-iacliiatic  ligament,  krgcr. 
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thicker,  and  posterior  to  the  preceding,  is  narrower  in  the  middle 
than  at  each  extremity.  It  is  attached,  hy  its  smaller  end,  to  the 
inner  margin  of  the  tuberosity  and  ramus  of  the  ischium,  where  it 
forms  a  falciform  process,  which  protects  the  internal  pudic  artery, 
and  is  continuous  with  the  obturator  fascia.  By  its  larger  extremify 
it  is  inserted  into  the  side  of  the  coccyx,  sacrum,  posterior  inferior 
spine,  and  extremity  of  the  crest  of  the  ilium. 

The  greater  sacro-ischiatic  ligament  is  in  rekUionj  in  front,  with 
the  lesser  liounent;  behind,  with  the  gluteus  maximus.  to  some 
fibres  of  whicn  it  gives  origin.  By  its  superior  border  it  forms  part 
of  the  boimdary  of  the  lesser  ischiatic  foramen,  and,  by  its  lower 
border,  part  of  the  boundary  of  the  perinseum.  It  is  pierced  by  the 
coccygeal  branch  of  the  ischiatic  artery.  The  two  ligaments  convert 
the  sacro-ischiatic  notches  into  foramina. 

3.  Between  the  Sacbum  and  Cocctx. — The  anterior  8aero- 
coccjgeaa  ligament  is  a  thin  fasciculus  passing  from  the  author 
surface  of  the  sacrum  to  the  front  of  the  coccyx,  and  is  continuous 
with  the  anterior  common  ligament 

The  posterior  sacro-coccygean  ligament  is  a  thick  ligamentous 
layer,  which  completes  the  lower  part  of  the  sacral  canal,  and  con- 
nects the  sacrum  with  the  coccyx  posteriorly,  extending  as  far  as  the 
apex  of  the  latter  bone.  It  is  a  airect  continuation  of  the  posterior 
common  ligament,  and  becomes  connected  with  the  termination  of 
the  supraspinous  ligament,  and  the  filum  terminale  of  the  spinal 
cord. 

Between  the  two  bones  is  a  thin  intervertebral  disc  of  fibro-carti- 
lage  ;  and  in  females  not  imfre(}uently  a  synovial  membrane.  The 
articulation  admits  of  a  certam  degree  of  movement  backwards 
during  parturition. 

The  limnents  connecting  the  different  pieces  of  the  coccyx  con- 
sist of  a  lew  scattered  anterior  and  posterior  fibres,  and  a  thin  disc  of 
interosseous  cartilage ;  the  latter  exists  only  in  the  young  subject, 
as,  in  the  adult,  the  pieces  become  ossified. 

4.  Between  the  Ossa  Puma — This  articulation  receives  the 
name  of  symphytis  pubis/  it  is  an  example  of  an  amphi-arthrodial 
joint 

The  anterior  pnbic  ligament  is  composed  of  ligamentous  fibres, 
which  pass  obliquely  across  the  union  of  the  two  bones  from  side  to 
side,  and  form  an  interlacement  in  front  of  the  symphysis. 

The  posterior  pabic  ligament  consists  of  a  few  irregular  bands 
of  fibres  uniting  the  pubic  bones  ^teriorly. 

The  superior  pnbic  ligament  is  a  thick  band  of  fibres  connecting 
the  angles  of  the  ossa  pubis  superiorly,  and  filling  the  inequalities 
of  the  surface  of  the  bones. 

The  sab-pubic  ligament  is  a  thick  arch  of  fibres  connecting  the 
two  bones  inferiorly,  and  forming  the  upper  boundary  of  the  pubic 
arch. 

The  interosseous  ilbro-eartilage  unites  the  two  surfaces  of  the 
pubic  bones  in  the  same  manner  as  the  intervertebral  t;ubetaxi<ei&  c^tl- 
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nects  the  bodies  of  the  veitebrse.  It  resembles  the  intervertebral 
subfitanoe  also  in  being  composed  of  oblique  fibres  disposed  in  con- 
centric layers,  which  are  more  dense  towards  the  surface  than 
near  the  centre.  It  is  thick  in  front,  and  thin  behind ;  and  a 
sjmovial  membrane  is  found  in  the  upper  and  posterior  part  of  the 
articulation. 

This  articulation  becomes  movable  towards  the  latter  term  of  preg- 
nancy, and  admits  of  a  slight  degree  of  separation  of  its  surfaces. 

The  obtnrator  membrane  is  not  a  ligament  of  articulation,  but 
simply  a  ligamentous  membrane  stretched  across  the  obturator  fora- 
men. It  gives  attachment  by  its  surfaces  to  the  two  obturator 
muscles,  and  leaves  a  space  in  the  upper  part  of  the  foramen  for  the 
passage  of  the  obturator  vessels  and  nerve. 

The  numerous  vacuities  in  the  walls  of  the  pelvis,  and  their 
closure  by  ligamentous  structures,  as  in  the  case  of  the  sacro-ischiatic 
and  obturator  foramina,  serve  to  diminish  the  pressure  on  the  soft 
parts  during  the  passage  of  the  head  of  the  foetus  through  the  pelvis 
m  parturition. 


LIGAMENTS  OF  THE  UPPEB  EXTREMITT. 

The  ligaments  of  the  upper  extremity  may  be  arranged  in 
the  order  of  the  articulations  of  tiie  diJSerent  bones  ;  they  are  : — 


1.  Stemo-clavicular    articula- 

tion. 

2.  Scapulo-clavicular  articula- 

tion. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder-joint 

5.  Elbow-joint 

61  Radio-ulnar  articulation. 
7.  Wrist-joint 


8.  Articulation    between    the 

carpal  bones. 

9.  Carpo-metacarpal   articula- 

tion. 

10.  Metacar^  -  phalangeal   ar- 

ticulation. 

11.  Articulation  of    the    pha- 

langes. 


I.  STERNO-OLAVIOTTLAB  ABTIOULATION.— The  stemo- 
clavicular  is  an  arthroidal  articulation  ;  its  ligaments  are  :  — 

Anterior  stemo-clavicular,        Inter-clavicular, 
Posterior  stemo-clavicular,       Costo-clavicular  {rhomboid), 

Interarticular  fibro-cartilage, 

Two  synovial  membranes. 

The  anterior  stemo-clavicular  ligament  is  a  broad  ligamen- 
tous layer,  extending  obliquely  downwards  and  inwards,  and  cover- 
ing the  anterior  aspect  of  the  articulation.  This  ligament  is  in 
rdaiion  by  its  anterior  surface  with  the  integument  and  sternal 
oriKin  of  the  stemo-mastoid  muscle ;  and  behind  with  the  inter- 
articuliur  fibro-cartilage  and  synovial  membranes. 

The  posterior  stemo-daTicuIar  ligament,  thicker  and  stronger 
Hum  the  anterior,  is  a  broad  band  covering  the  posterior  surface  of 
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the  uticulfttion.  It  ii  in  rdatitm  by  ite  anterior  Burfikce  with  the 
inteTarticolBT  fibio-eartilsge  and  BTnovial  membranes;  and  behind, 
with  the  Htenio-hyoid  and  rtemo-thyroid  muBcte. 


The  antfirioT  and  posterior  stemo-davicular  ligamenta,  togetlieT 
with  a  few  abort  fibres  connecting  the  bones  above,  are  some- 
times described  as  forming  one  ligament,  which  ia  then  called  eap- 

Tbe  inter-clavicular  llxament  ia  a  cord-like  band  which  crosses 
from  the  extremity  of  one  elavicle  to  that  of  the  other,  and  is  closely 
adherent  to  the  upper  border  of  the  sternum.  It  ia  aeparated  by 
areolw  tisane  from  the  etemo-thyroid  musclea. 

The  costo-davlcTilar  or  rhomboid  llfament  ia  a  thick  fasciculus 
of  flbres,  connecting  the  sternal  eitremitr  of  the  claricle  with  the 
cartUage  of  the  first  rib.  It  is  placed  obliquely  between  the  rib 
and  under  surface  of  the  clavicle  ;  and  ia  in  rdoHon,  in  &ont,  with 
the  tendon  of  origin  of  the  subclavius  muscle,  and  behind  with  the 
subclavian  vein. 

The  imterarticnlar  flbro-cartilage  is  nearly  circular  in  form, 
and  thicker  at  the  edges  than  in  the  centre.  It  is  attached  above, 
to  the  clavicle  ;  below,  to  the  cartilage  of  the  fiiat  rib  ;  and  throagh- 
out  the  rest  of  iU  circumference,  to  the  anterior  and  posterior  sterno- 
clavicular ligament  It  divides  the  joint  into  two  cavities,  which 
are  lined  by  separate  wynovM  memhraTuij-  in  sometimes  pierced 
throuf^h  its  centre,  and  not  unfrequently  deficient,  to  a  greater  or 
leaa  extent,  at  its  lower  part. 

One  of  Vie  synovial  cavities  lies  between  the  end  of  the  clavicle 
and  interarticular  cartilage,  the  other  between  the  atemum  and  the 
cartilage ;  the  former  is  more  loose  than  the  latter. 

Actions. — ^The  movements  of  the  stemo-olavicular  articulation 


backward,  upward,  and  downward  ;  and  eireumduetion.  The  upwani 
and  downward  movements  take  place  between  the  clavicle  and 
interarticular  cartilage,  the  forward  and  backward  movements  be- 
tween the  cartil^  and  the  sternum  ;  in  circumduction  the  two 
portiona  of  the  articulation  alternately  take  part  in  the  movement 
Thia  articulation  is  the  centre  of  tlie  movements  of  the  «bou\&«. 
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2.  SOAFULO  OI^TIOULAB  AETIOULATION.— The  liga- 
mente  of  the  scapular  end  of  Uie  clavicle  are ; — 

Superior  acromio-claTicular, 
Inferior  acromio-clavicukr, 
Comco-claTicolar  {traptxoid  an3  conoid}, 
Interarticuiar  flhro- cartilage, 
Two  BjDoyial  membranes. 
The  Bnperior  acromlo-claTlGnlar  Ugameat  is  a  moderately  thick 
plane  of  nbres  paaaing  between  the  extremity  of  the  clavicle  and  the 
acromion,  on  tae  upper  aurface  of  the  joint    It  is  strengthened  by 
the  tendinous  fibres  of  the  trapezius  and  deltoid,  and  on  its  deep 
■ttrbce  ia  connected  with  the  interarticuiar  cartilo^ 

The  inferior  acromlo-dftTlciiliir  ligament  is  a  uiin  plane  situated 

on  the  under  surface.      These  two  ligaments  are  continuous  with 

each  other  in  front  and  behind,  and 

form  a  eaptuU  around  the  articula- 

tioo. 

The  coraco-claTlcnlar  ligament  is 
a  thick  fasciculnsof  ligamentous  fibres, 
paering  obliquely  between  the  base  of 
the  cotacoid  process  and  under  the  sur- 
face of  the  clavicle,  and  holding  the 
end  of  the  clavicle  in  firm  connection 
with  the  scapula.  It  is  divisible  into 
two  parts,  an  anterior  and  external 
called  trapezoid,  and  a  posterior  and 
int«mBl  called  conoid.  The  trapezoid 
portion  IB  seen  best  from  the  front ; 
It  ia  attached  below  to  the  upper  sur- 
face of  the  coracoid  process  and  above 
to  the  oblique  line  on  the  under  eur- 
face  of  the  clavicle  ;  itsanterior  border 
is  free,  its  posterior  joins  with  the 
conoid  portion.    The  conoid  ligament 

has   its   base   directed   upwards   and 

Bujwrior  attached  to  the  conoid  tu&ercle  on  the 


CotvoQ-olavloulnr 


. „ -s  inserted  into  a  rough  process  al 

^TSm™r°iGrMo!^  ''***  ^  '^*  coracoid  process  of  the 


Lumfirml  llffuneDt. 
tvDdniL  at  Uui  blc«pB 


[      The  interarticolar  fihro-cartllaga 
!  is  often  indistinct,  from  having  par- 


between  which  it  is  placed,  and  is  iTei^nentl^  absent  When  partial, 
it  occupies  the  upper  part  of  the  articulation.  The  tyiumtU  mem- 
ifona  an  tiiin ;  and  when  the  fihro-cartilage  ia  incomplete,  there  ia 
bntime. 
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Actions.  —  The  acromio-clavicolar  articulation  admits  of  t^o 
movements,  gliding  of  the  Biirfaces  on  each  other,  and  rotation  of  the 
scapula  on  the  extremity  of  the  clavicle. 

BnrsflB. — There  are  commonly  three  bursse  in  connection  with  this 
articulation ;  one  in  the  recess  between  the  trapezoid  and  conoid 
ligamente,  one  bet^^ieen  the  base  of  the  coracoid  process  and  apex  of 
the  conoid  ligament,  and  the  third  between  the  coraco-acromial  liga- 
ment and  the  capsule  of  the  shoulder-joint 

3.  The  PBOPEB  LIGAMENTS  OF  THE  SOAPULA  are  :— 

Coraco-acromial,  Transverse. 

The  coiace-acTomial  ligament  is  a  broad  and  thick  triangular 
band,  which  forms  a  protecting  arch  over  the  shoulder-joint  It  is 
attached  by  its  apex  to  the  point  of  the  acromion  process,  and  by  its 
base  to  the  extenial  border  of  the  coracoid  process  its  whole  length. 
This  ligament  is  in  relation  above  with  the  under  surface  of  the 
deltoid  muscle ;  and  below  with  the  tendon  of  the  supra-spinatus 
muscle,  a  bursa  mucosa  being  usually  interposed. 

The  transverse  or  coracoid  ligament  (supra-scapular)  is  a  narrow 
but  strong  fasciculus  which  crosses  the  notch  in  the  upper  border 
of  the  scapula,  from  the  base  of  the  coracoid  process,  and  converts 
it  into  a  foramen.  The  supra-scapular  nerve  passes  through  this 
foramen,  the  artery  over  it  The  omo-hyoid  muscle  takes  origin 
from  this  ligament 

4.  SHOXniDEB-JOnrr. — The  scapulo-humeral  articulation  in 
an  enarthrosis,  or  b^-and-socket  joint ;  its  ligaments  are  : — 

Capsular,  Coraco-humeral,  Qlenoid, 

Gleno-humeraL 

The  capsnlar  ligament  encloses  the  articulating  head  of  the 
scapula  and  head  of  the  humerus,  and  is  attached  above  to  the  neck 
of  the  scapula  externally  to  the  glenoid  ligament,  and  to  the  root  of 
the  coracoid  process ;  on  the  humerus  it  is  attached  to  the  upper 
half  of  the  anatomical  neck,  but  below  it  passes  further  from  the 
articular  surface,  some  of  its  deeper  fibres  being,  however,  reflected 
upwards  to  terminate  at  the  articular  margin,  much  in  the  same 
way  as  fibres  are  reflected  on  the  neck  of  the  femur  in  the  hip.  It 
is  thick  above,  where  resistance  is  most  required,  and  strengtnened 
by  the  tendons  of  the  supra-spinatus,  infra-spinatus,  teres  minor, 
and  subscapularis  muscles :  below  it  is  thin  ana  loose.  The  tendons 
of  all  the  muscles  in  contact  with  the  capsule  except  the  subscapu- 
laris can  be  readily  separated  from  it  by  careful  dissection,  but  the 
latter  either  has  Mneath  it  a  bursa  wmch  communicates  with  the 
cavity  of  the  joint,  or  is  itself  united  with  the  capsule  and  lined  by 
the  synovial  membrane  of  the  articulation. 

The  coraco-hnmeral  ligament  is  a  broad  band  which  descends 
obliquely  outwards  from  we  border  of  the  coracoid  process  to  the 
greater  tuberosity  of  the  hmnenu^  and  serves  to  Btieng|ihftiiVliDA  vocgi^- 
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rior  and  anterior  part  of  the  capsular  ligament ;  it  amsta  the  latter 

in  bridging  over  tne  bicipital  groove. 
The  gleno-liDineral  llgunest  is  an  accesaorv  Blip  of  fibiea  which 

pqjects  into  the  joint  along  the  inner  edge  of  the  biceps  tendon,  and 
IB  inserted  into  tne  upper  part 
of  the  bicipital  groove.  ItisBUp- 
poaed  to  be  the  homologue  of 
the  ligamentum  teres  in  the 
hipjoint. 

The  glenoid  ligament  is  the 
prismoid  band  of  fibro-cartilace, 
which  is  attached  around  the 
margin  of  the  glenoid  surface 
for  the  puipoee  of  protecting  its 
edge  and  deepening  its  cavity. 
It  divides  superiorly  into  two 
slips  which  are  continuous  with 
the  long  tendon  of  the  biceps ; 
hence  the  ligament  is  sometimes 
described  as  being  formed  bv 
__  _  ^  _  thesplittingofthattendon.  The 
j(  U»  diTtiile.    J.  Aril-     cavity  of  the  articulation  is  tra- 

5SssK":'s:'s3stns  "■"*  by «,.  i.ng  tt„d.„«f ti, 

glenoid  llgm.^ent.    j.  Lower  p«t  ol  op-      WCeps,  which  IB  enclosed  in  S 

aula  ud  ■vnoTtai  ue.   6.  BtdotIiI  mtm-    aheath  of  aynovial  membrane  in 
S^ln'TSlS^rui.Sr'  '■     its  passage  through  the  joint. 

The  Bynorial  mambrane  of 
the  shonlder-joint  is  extensive  ;  it  communicaUs  anteriorly  through 
an  opening  in  the  capsular  ligament  with  a  large  bursal  sac,  which 
lines  the  under  surface  of  the  tendon  of  the  subscapularis  muscle. 
Superiorly  it  frequently  communicates  through  anotner  opening  in 
tlie  capsular  ligament  with  a  bursal  sac  belonging  to  the  infra- 
Bpinatus  muscle  ;  and  it  moreover  forms  a  sheath  around  that  por- 
tion of  the  tendon  of  the  biceps  which  is  included  within  the  joint. 

OapsnlET  MuBcIBB. — The  muscles  immediately  Burrounding  the 
shoulder-joint  are — the  subecapularis,  supra-spinatus,  infra-spinatus, 
teres  minor,  long  head  of  the  triceps,  and  deltoid  ;  the  long  tendon 
of  the  biceps  is  within  the  capsular  ligament. 

Actions. — The  shoulder-joint  is  capable  of  every  variety  of 
motion — viz.,  of  movement  forwards  and  backwards,  of  abduction 
and  adduction,  of  circumduction  and  rotation.  The  great  freedom 
of  movement  which  this  joint  enjoys  depends  on  the  laxity  of  the 
capsule  and  the  large  size  of  the  head  of  the  humerus  in  comparison 
with  the  depth  of  the  glenoid  cavity.  The  capsule  is  so  loose  that  if 
an  opening  be  made  in  it  the  humerus  will  fall  about  an  inch  from 
the  scapula,  showing  that  the  articular  surfaces  are  not  kept  in 
contact  Dy  the  fibres  of  the  capsule,  but  by  atmospheric  pressure. 
StUSB, — The  bursffi  in  connection  with  this  joint  are  four  in 
namber:  one  between  the  subwapularia  tendon  and  the  capsule  and 
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neck  of  the  acapula ;  a  wcond  one  between  the  capsule  and  the 
tendon  nearer  to  the  insertion  of  the  latter ;  a  third  between  the 
top  of  the  coracoid  process  and  the  capsule  ;  and  a  fourth  between 
the  combined  otigim  of  the  biceps  and  coiaco-bracbialis  and  the 

c.  ELBOW-JOIHT. — The  elbow  is  a  ginglymoid  articulation ; 
and  its  ligaments /our  in  number,  namely  : — 

Anterior,  Interal  lateral, 

Posterior,  External  lateraL 

The  Ulterior  Ugunent  ie  a  broad  and  thin  membranous  layer, 
desceadin^  from  the  anterior  surface  of  the 
humerus  inunediatelv  above  the  joint,  to  the 
coronoid  process  of  the  ulna  and  orbicular  lioa- 
me&t  It  is  connected  on  each  side  with  tne 
lateral  ligaments,  and  is  composed  of  fibres 
which  pass  in  three  different  directions,  vertical, 
transrerse,  and  oblique,  the  latter  being  extended 
downwards  and  outwaids  to  the  orbicular  ti^a- 
ment,  into  which  they  are  inserted  inferiorly- 
This  ligament  ia  covered  in  by  the  brachialia 
anticus  muscle. 

The  posterior  ligament  is  a  broad  and  loose 
layer  passing  transversely  across  the  olecranon 
foMa,  and  from  the  sides  of  the  fossa  to  the  base 
of  the  olecranon ;  it  is  connected  at  each  side 
with  the  lateral  ligameuts.  It  is  covered  in  by 
the  tendon  of  the  tricepa 

The  intamal  lateral  ligamest  is  a  thick 
triangular  layer,  attached  above,  by  its  apes,  to 
the  internal  condyle  of  the  humerus  -,  and  l>elow, 
by  its  expanded  bolder,  to  the  margin  of  the 

rter  aiginoid  cavity  of  the  ulna,  eitendinc  from 
coronoid  process  to  the  olecranon.  At  its 
insertion  it  is  intermingled  with  some  transverse 
fibres ;  and  posteriorly  is  in  relation  with  the 
ulnar  nerve. 

The  external  lateral  ligament  is  a  strong  fio.  i«).— ij«ud«iu 
and  narrow  band  which  descends  &om  the  ex-  of  tba  dbov-fnliit, 
temal  condyle  of  the  humerus,  to  be  inserted  into 
the  orbicular  ligament  and  the  ridoe  on  the  ulna 
with  which  the  posterior  part  of  the  latter  liga- 
ment is  connected.  This  ligament  is  closely 
united  with  the  tendon  of  origin  of  the  supinator 
brevii  muscle. 

The  four  preceding  ligaments  are  Rometimea 
deacribed  as  one  under  the  name  of  captidar 


The  BjnoTial  membiaae  is  extensive,  and  is  reflected  ftm^^Xift 
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cartilapnnus  surface)!  of  the  bones  upon  tlie  inner  sorface  of  tbe 
marffins  of  the  ligaments.    It  forms  an  articuUlinu  sac  between  the 
heail  of  the  radius  and  the  lesser  sigmoid  notch  of  the  ulna. 
Tlie  iniiBclee  immediately  surroundintc  and  in  contact  with  the 
elbow-joint  are — tn  frimt,   bTaehialu 
anticuB ;    iniur  nd*,    pronator  radii 
tereB,  flexor  snblimig  digilorum,  and 
flexor   carpi   ulnaris ;   aiermdly,  ex- 
tensor carpi  radialis  brevior,  extensor 
communis  digitorum,  extensor  eaipi 
ulnaris,     anconeus,    and     supinator 
bcevJB ;  behind,  triceps. 
jfV         Actions.— The  movements  of  &t 
SW    elbow-joint  are /lez^on  and  extetuion; 
^"Z     the  extent  of  these  movemenla  being 
limited,  in  front  by  the  coronoid  pn>- 
ceas,  and  behind  by  the  olecranon. 

BOTSn.— The  buree  in  connection 
with  thin  joint  are  only  three  in  num- 
ber :  the  first  of  these  lies  between 
the  tendons  of  the  extensor  carpi 
ntdialis  breviur  and  extensor  com- 
munis diRitorum,  and  the  external 
lateral  ligament ;  the  second  between 
the  olecranon  and  posterior  lisament ; 
and  the  third  between  the  olecranon 
and  the  superficial  Btrnctuice. 

6.  EADIO-ULNAR  AUTIOD- 
LATION.— The  radius  and  ulna  are 
firmly  held  together  bjr  ligaments, 
'8  of  the  bones,  and  with  the  shaft ; 


4.  Ekteniallnt- 

iruortcd     Info-     ' 
rior,j   into  (5)     ■ 


tnoMj  of 


xr;? 


rt'h'iS 


^■■' 


connected  with  both  extremiiit 
they  are  :— 

Orbicnlnr, 

Oblique, 

Interosseous, 


Anterior  inferior  radio-ulnar. 
Posterior  inferior  nulio-ulnar. 

Interarticular  fibro-cartilage. 

The  orUcntar  ligament  (annnlsir,  coronanr)  i^  a  firm  bond, 
several  lines  in  breadth,  which  surrounds  the  head  of  the  radius, 
and  is  attached  by  each  end  to  an  extremity  of  the  lesser  sigmoid 
cavity.  Some  of  the  lower  fibres  are  continued  round  beneath  tbe 
sigmoid  cavity  so  as  to  form  a  complete  circle.  It  is  strongest  behind 
where  it  receives  the  external  lateral  ligament,  and  is  lined  on  its 
inner  surface  by  a  reflection  of  the  synovial  membrane  of  the  elbow- 
joint  ;  it  gives  attachment  to  fibres  of  the  supinator  brevis  muscle. 

The  rupture  of  this  ligament  permitfl  the  dislocation  of  tbe  heail 
of  the  ro<fius. 

The  obli([ne  ligament  is  a  narrow  slip  of  ligamentous  fibres, 
descending  obliquely  from  the  1>nse  of  the  comnoid  process  of  the 
..I —  *„  ti>»  j^«.^  g,^g  of  tlig  radius^  g,  little  below  its  tuberosity. 


ulna  to  the  ii 


Its  films  Ti 
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1  the  of^MMite  direction  to  those  of  the  intensaeous 

The  lsterDBH60BS  inamteuie  ia  &  broad  uid  thin  plane  of  apo- 
neurotic fibres  psMing  obliquelj  downwaidfl 
from  the  Bhup  ndge  on  the  nidina  to  that  on 
the  ulna.  It  is  deficient  eQperiorly,  broader  in 
the  middle  than  at  each  extremitj,  and  per- 
forated at  it«  lower  part  for  the  pasaage  of  the 
Ulterior  interoeseonB  artery.  The  posterior  in- 
teroMeoua  arterj  paaeea  backwards  between  the 
oblique  ligament  and  upper  border  of  the  ioter- 
OBseous  membrane. 

The  inlerosaeous  membrane  affords  an  exten- 
sive anrface  for  the  attachment  of  muscles  ;  and 
ia  in  reialuyn,infrimt,  with  the  flexor  profundus 
dif^torum,  flexor  longus  poUicis,  pronator  quad- 
ratua,  and  anterior  interosseous  artery  and 
nerva ;  bdiind,  with  the  supinator  brevis,  ex- 
tensor ossis  metacarpi  pollicis,  extensor  primi 
intemodii  pollicis,  extensor  secuudi  intemodii 
pcdiicis,  extensor  indicia,  and  near  the  wrist 
with  the  anterior  interosseous  artery  and  pos- 
terior interoaseouB  nerve. 

The  Ulterior  inferior  ndlo-nlnar  ligament 
is  a  thin  band  of  fibres,  passing  transreiBely  be- 
tween the  anterior  lurface  of  the  lower  end  of 
the  radius  and  ulna. 

The  poeterior  Inferior  radio- nlnsr  lig&ment,  also  thin  and  loose, 
has  the  same  dispceition  on  the  posterior  surface  of  the  articnlation. 

The  triuvnlar  Interartlcnlar 
itbro-cartilage  acts  the  part  of  a  liga- 
ment between  the  lower  extremity  of 
the  radius  and  ulna.  It  is  irkserted 
by  its  apex  into  a  depression  on  the 
inner  surface  of  the  styloid  process 
of  the  ulna,  and  attached  by  its  base 
to  the  edge  of  the  radius.  This  fibro- 
cartilage  is  lined  on  the  upper  sur- 
face by  a  synovial  membrane,  which 
forms  a  remarkably  loose  capsule  be- 
tween the  radinaand  ulna,  ana  iscaUed 
the  membrana  »atei/ormi*.  By  its  lower 
aurface  it  enters  into  the  articulation  of  ?">;  '«:tI^™*?*^II^"™' 

.,      .  ....  ulnt  with  utlculw  mituH.     i. 

the  wrist-joint  IUdlu«.      ».    Uln»-      3-      Intef- 

Actlom. — The  movements  taking  uHcuIk-  Bt)r<n«tUi«B.  ^at- 
placebetweenthemdiusaDdulnaare —  ^^^■^utomEt'"*'  ''  ^'"'' 
rotation  of  the  former  upon  the  latter, 

rotation  forwards  being  termed  pronation,  and  rotation  backwaids 
M^natitm,'  in  the  former  the  palm  of  the  hand  comes  to  be  directed 


■6j.— Opp 
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downwards,  in  the  iRtter  it  looke  upwards.  In  these  moTements  the 
head  of  the  radiUB  turns  opon  its  axis,  within  its  orbicular  ligament 
and  lesaer  sif^oid  notch  oi  tbe  ulna ;  while  inferiorl;,  the  radios  Re- 
sents a  concavity  which  moves  on  the  rounded  head  of  the  ulna.  The 
moTements  of  the  radius  are  chiefly  limited  by  the  anterior  and 
posterior  inferior  ligaments ;  hence  these  ore  not  unfrequently 
ruptured  in  great  ranscular  effort*. 

7.  WEI8T  -  JOINT,— The  wrist  is  a  ginglymoid  articulation ; 
the  articular  eurfaces  entering  into  its  formation  being  the  radioa 
and  triangular  flbro-cartilags  above,  and  the  rounded  surface  of  the 
scaphoid,  semi  lunar,  and  cuneiform  bones  below  ;  its  ligaments  are 
/iwf- in  number:— 


The  anterior  Ugauunt  is  a  broad  and  membranous  layer  consiat- 
ing  of  tiiree  faacicnli,  which  pass  downwards  and  inwards  between 
the  anterior  mai^n  of  the  lower  end  of  the  radius  and  the  scaphoid, 
semilunar,  and  cuneiform  bones.     It  is  pierced  by  n 


(■Houi  DMinfanii*.  >.  AnUMo-lnferior  mUo- 
ulDir  Unment.  3.  Ant4rior  linrxkent  ot  tiia 
wilil-Ja&it.  4.  Eitcnul  IstBra.!  Itgument.  s. 
iDtonul  ]&t«itt]  UgubftJit.  6-  PultDnrligupvDta 
dI  tha  aipiu.  7.  Ptalfona  bonr,  with  lU  Uga- 
mant^  S.  LlnlnMita  conDoetlan  tho  avcnid 
tuga  ot  oupuboBH  with  tha  mttscupkl,  and 
tha  toMacupsI  with  each  olher.  9.  Capiulsr 
llnjuaDt  ot  tba  carpd-mBtmCBrp&l  iLr1icuJatU>n 
of  tha  thumb.  10.  Auurlar  UgitDStit  of  tfas 
met  wpophiLLuigcal  iirtlciilAtlou  of  tha  thum  b. 


finder ',  thiA  liguaant  hu  bvei 

umautlculailon :' the  coRwpi 
ua  will  In  t^a  other  uUculut 

matfLcarpaJ  bouai  of  tho  int 
tngBTB  ;  tho  VJne  llgvnent  !■  f 
other  fiugan.    i^.  Anterior  ui< 

thumb.  i«,i6,AntoriorKidUt 
the  phiUnifflHlartloulationi  of 
tha  Ulterior  llgunantA  m  nroi 
flngeim^  hut  tha  litarsl  ligamv 


openings  for  vessels,  and  has  lying  in  front  of  it  the  tendons  of  the 
nexor  profundus  digitorum  and  flexor  lonsus  pollicis. 
7^  JWfftttrior  Ugament)  also  thin  ana  loose,  passes  downwards 
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Itnd  inwaida  between  the  posterior  surface  of  the  radius  and  the 
posterior  surface  of  the  semilunar  and  cuneiform  bones. 

The  internal  lateral  ligament  extends  from  the  styloid  process 
of  the  ulna  to  the  cuneiform  and  pisiform  bone. 

The  external  lateral  ligament  is  attached  bj  one  extremity  to 
the  styloid  process  of  the  radius,  and  by  the  other  to  the  side  of  the 
scaphoid  bone,  some  of  its  fibres  being  prolonged  to  the  trapezium. 
The  radial  artery  rests  on  this  ligament  as  it  passes  backwards  to 
the  first  metacarpal  space. 

The  ssrxiovial  membrane  of  the  wrist-joint  passes  from  the  edge 
of  the  lower  articular  surface  of  the  radius  on  to  the  ligaments,  and 
from  thence  to  the  margins  of  the  proximal  articular  simaces  of  the 
scaphoid,  semilunar,  and  cuneiform  bonea  The  synovial  cavity  is 
separated  from  that  formed  by  the  membrana  sacciformis  by  the 
triangular  fibro-cartilage. 

The  relations  of  the  wrist-joint  are  the  flexor  and  extensor  ten- 
dons by  wMch  it  is  surrounded,  and  the  radial  and  ulnar  artery. 

Actions. — ^The  movements  of  the  wrist-joint  sreflexiony  exteruumy 
adductionj  abditdwriy  and  dreumduetion.  In  these  motions  the  arti- 
cular surfaces  glide  upon  each  other.  No  rotation  takes  place  in 
this  joint,  the  superior  and  inferior  radio-ulnar  joints  being  alone 
eniployed  in  the  production  of  pronation  and  supination. 

Bursa. — ^The  oursse  in  connection  with  this  joint  chiefly  take  the 
form  of  synovial  sheaths  for  the  tendons  ;  those  more  immediately 
in  relation  with  the  ligaments  are  as  follows : — One  between  the 
tendon  of  the  flexor  longus  poUicis  and  the  anterior  licament,  one 
between  the  flexor  protundus  tendons  and  the  same  ligament,  a 
third  of  rounded  form  between  the  tendon  of  the  flexor  carpi  ulnaris 
and  the  internal  lateral  ligament,  a  fourth  separating  the  radial 
extensors  from  the  posterior  ligaments,  a  fifth  beneath  the  tendons 
of  the  common  extensor,  and  a  sixth  beneath  the  tendon  of  the 
flexor  carpi  ulnaris. 

8.  ABTIOULATION  BETWEEN  THE  OABPAL  BONES. 
— ^These  are  amphi-arthrodial  joints,  with  the  exception  of  the  con- 
joined head  of  the  os  magnum  and  unciform,  which  is  received  into 
a  cup  formed  by  the  scaphoid,  semilunar,  and  cuneiform  bone,  and 
constitutes  an  enarthrosis.    The  ligaments  are  : — 

Dorsal,  Interosseous  fibro-cartilages, 

Palmar,  Annular. 

The  dorsal  ligaments  are  ligamentous  bands  that  pass  trans- 
versely and  longitudinally  from  bone  to  bone  on  the  dorsal  surface 
of  the  carpus. 

The  iiaimar  ligaments  are  fasciculi  of  the  same  kind,  but  stronger 
than  the  dorsal,  having  ihe  like  disposition  on  the  palmar  surface. 

The  interoMeons  ligaments  are  fibro-cartilaginous  lamell® 
situated  between  the  adjoining  bones  in  each  range :  in  the  upper 
range  they  dose  the  upper  part  of  the  space  between  the  ttcaigiCLQvi^ 
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semilunar,  and  cuneiform  bones ;  in  the  lower  range  they  axe  stronffer 
than  in  the  upper,  and  connect  the  ob  magnum  on  the  one  side  to  3ie 
unciform,  on  the  other  to  the  trapezoid,  leaving  intervals  through 
which  the  synovial  membrane  is  continued  to  the  bases  of  the  meta- 
carpal bones. 

The  anterior  <i.TiT»i1ft.r  ligament  is  a  firm  ligamentous  band, 
which  connects  the  bones  of  the  two  sides  of  the  carpus.  It  is 
attached  bj  one  extremity  to  the  trapezium  and  scaphoid,  by  the 
other  to  the  unciform  process  of  the  unciform  and  base  of  the  pinfonn 
bones,  and  forms  an  arch  over  the  anterior  surface  of  the  carpus, 
beneath  which  the  tendons  of  the  long  flexors  and  the  median  nerve 
pass  into  the  palm  of  the  hand. 

The  posterior  annular  ligament  is  a  flattened  band  of  fibrous 
tissue  about  half  an  inch  in  Breadth,  passii^  across  from  the  lower 
end  and  styloid  process  of  the  radius  to  the  cuneiform,  pisiform, 
and  base  of  the  fifth  metacarpal  It  assists  the  posterior  ligament 
of  the  wrist-ioint  in  binding  tne  hand  to  the  fore^arm,  and  in  carry- 
ing the  hand  with  the  radius  in  pronation.  A  more  complete  descrip- 
tion of  this  ligament  and  the  preceding  will  be  found  m  the  section 
on  the  muscles  and  fasciae. 

The  articnlation  of  the  pisiform  bone  with  the  cuneiform  is 
provided  with  a  separate  synovial  membrane,  protected  by  fasciculi 
of  ligamentous  fibres,  which  form  a  kind  of  capsule  around  the  joint, 
and  are  inserted  into  the  cuneiform  bone.  This  bone  is  also  con- 
nected with  the  unciform  and  base  of  the  metacarpal  of  the  little 
fixiger  by  two  strong  fibrous  bands. 

Synovial  cavities. — ^There  are  five  synovial  cavities  between  the 
articulations  of  the  carpus : — 

The  fi/rst  is  situated  between  the  lower  end  of  the  ulna  and  the 
interarticular  fibro-cartilage ;  it  has  been  described  above,  and  is 
called  sacciform,  on  account  of  forming  a  sacculus  between  the  ulna 
and  radius. 

The  second  is  situated  between  the  lower  surface  of  the  radius  and 
interarticular  fibro-cartilage  above,  and  the  first  range  of  bones  of  the 
carpus  below. 

The  third,  the  most  extensive  of  the  synovial  cavities  of  the  wrist, 
is  situated  between  the  two  rows  of  carpal  bones,  and  passes  between 
the  bones  of  the  second  range,  and  between  the  carpal  extremities  of 
the  four  metacarpal  bones  of  the  fingers. 

The  fourth  is  the  synovial  cavity  of  the  articulation  of  the  meta- 
carpal Done  of  the  thumb  with  the  trapezium. 

The  fifth  is  situated  between  the  pisiform  and  cuneiform  bones. 

Actions. — Very  little  movement  exists  between  the  bones  in  each 
range,  but  more  is  permitted  between  the  two  ranges.  The  most 
important  movements  are  flexion  and  extension,  but  there  is  also 
a  slight  amount  of  lateral  motion  and  of  rotation  in  the  medio-carpal 
articulation.  The  rotation  takes  place  by  the  head  of  the  os  magnum 
and  upper  outer  angle  of  the  unciform  moving  in  the  socket  formed 
by  the  three  outer  bones  of  the  first  row,  together  with  some  gliding 
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backw&rdB  uid  fonrarda  of  the  trapediun  and  trapezoid  on  the 
scaphoid. 

9-  0A2PO-KETAOASFAL  AitTIOUL ATIONa— The  wcond 
row  of  bonea  of  the  carpus  articulates  with  the  metacarpal  bones  of 
the  four  fingers  bj  domu  and  palmmr  ligaments ;  and  the  metacarpal 
bone  of  the  thumb  with  the  tntpezium  bj  a  aapmiwr  li^itmmt. 


There  is  alao  in  the  carpo-metacarpal  articulation  a  thin  interotteou* 
band,  which  passes  from  the  ulnar  edge  of  the  os  mi^nm  to  the 
base  of  the  third  and  fourth  metacarpal  bones  at  their  point  of 


The  dotaal  Ugamente  are  strong  fescicnli  which  pass  from  the 


the  index  finger,  one  each  from  the  trapezium  and  trapezoid ;  to  the 
middle  finger,  one  each  irom  the  trapezoid  and  os  magnum ;  to  the 
rine  finger,  one  each  from  the  oe  magnum  and  unciform ;  aikd  to  the 
little  finger,  one  from  the  unciform. 

The  palmar  IlgunentR  are  thin  fascicnli  arranE;ed  according  to 
the  same  plan  on  the  palmar  irarface,  bnt  the  third  metacarpal  naa 
three  slips,  one  from  the  ridge  on  the  trapezium,  one  from  the  oa 
m^num,  and  one  from  the  unciform. 

'Hie  nnoTlal  cavltr  is  a  continuation  of  the  great  sTnoTiol 
cavity  of^the  two  rows  (rt  carpal  bones. 

The  capsnlu  UgUBent  of  the  thumb  is  one  of  the  three  tme 
capsular  li^meuts  of  the  skeleton ;  the  other  two  being  the  shoulder 
and  hip.     The  articniation  has  a  proper  Bynovia!  monblUW. 

The  metacarpal  hoim  of  the  four  fingers  are  firmly  o 
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at  their  bases  bj  means  of  dorsal  and  palmar  ligaments,  which  extencf 
transverselj  from  one  bone  to  the  other,  and  b^  interosseous  liga- 
ments which  pass  between  their  contiguous  surmcea  Their  lateral 
articular  facets  are  lined  by  a  reflection  of  the  great  synovial  mem- 
brane of  the  two  rows  of  carpal  bones. 

▲ctions. — ^The  movements  of  the  metacarpal  on  the  carpal  bones 
are  restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception 
of  the  articulation  of  the  metacarpal  ^ne  of  the  thumb  with  the 
trapezium.  In  the  latter,  the  movements  are  flexioriy  exUntiony 
adauctumy  dbductiorif  and  cireumdiidiarL 

la  METAOABPO- PHALANGEAL  ABTIOULATION.— 
The  metacarpo-phalangeal  articulation  is  a  ginglymoid  joint ;  and 
its  ligaments  four  in  number : — 

Anterior,  Two  lateral.  Transverse. 

The  anterior  ligaments  (glenoid^  thick  and  fibro-cartilaginous, 
form  part  of  the  articulating  surface  of  the  joints.  They  are  grooved 
on  their  palmar  surface  for  the  lodgment  of  the  flexor  tendons,  and 
by  their  deep  aspect  form  part  of  the  articular  surface  for  the  head 
of  the  metacarpal  bone.  At  each  side  they  are  continuous  with  the 
lateral  ligaments. 

The  lateral  ligaments  are  strong  narrow  fasciculi,  holding  the 
bones  together  at  each  side. 

The  transverse  ligament  is  a  strong  ligamentous  band  passing 
across  the  heads  of  ^e  metacarpal  bones  of  the  four  fingers,  and 
connected  with  the  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers 
takea  the  place,  and  performs  the  office,  of  a  posterior  ligament 

Actions. — ^The  chief  motions  which  this  articulation  admits  of 
are  flexion  and  extension  y  there  is  also  some  power  of  abduction  and 
adduction  in  the  extended  position,  but  little  in  the  flexed. 

II.  ABTIOULATION  OF  THE  PHALANGE&— These 
articulations  are  ginglymoid  joints ;  and  famished  with  three  liga- 
ments : — 

Anterior,  Two  lateral 

The  anterior  ligament,  firm  and  fibro-cartilaginous,  forms  part 
of  the  articular  sumce  for  the  head  of  the  phalanges ;  while  exter- 
nally it  is  grooved  for  the  reception  of  the  flexor  tendons. 

Tne  lateral  ligaments  are  very  strong,  and  the  principal  bond 
of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of 
a  posterior  ligament 

Actions. — ^The  movements  of  the  phalangeal  loints  are  flexion 
and  extennony  these  movements  being  more  tree  between  the  first 
and  second  than  between  the  second  and  third. 

In  connection  with  the  phalanges  it  will  be  proper  to  examine 
certain  fibrous  bands  termed  iheea  or  vaginal  ligaments^  which  serve 
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to  retain  the  tendons  of  the  flexor  muscles  against  the  flat  surface 
of  the  bones.  These  fibrous  bands  are  attached  at  each  side  to  the 
lateral  margins  of  the  phalanges ;  they  are  thick  in  the  intersnaces 
of  the  jointe,  thin  where  the  tendons  lie  upon  the  joints,  and  are 
lined  on  their  inner  surface  bj  synovial  membrane. 


LIGAMENTS  OF  THE  LOWER  EXTEEMITT. 

The  ligaments  of  the  lower  extremity,  like  those  of  the  upper, 
may  be  arranged  in  the  order  of  the  joints  to  which  they  belong ; 
these  are : — 

1.  Hip-joint. 

2.  Knee-joint. 

5.  Articulations  between  the  tibia  and  fibula. 

4.  Ankle-ioint. 

5.  Articulations  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulations. 

7.  Metatarso-phalangeal  articulations. 

8.  Articulations  of  the  phalanges. 

I.  HIP- JOINT. — The  articulation  of  the  head  of  the  femur  with 
the  acetabulum  constitutes  an  enarthrosis,  or  ball-and-socket  joint 
The  articular  surfaces  are — the  cup-shaped  cavity  of  the  acetabulum 
and  the  rounded  head  of  the  femur;  the  ligaments  are  fivt  in 
number,  viz. : — 

Capsular,  Teres, 

Ilio-femoral,  Cotyloid, 

Transverse. 

The  capsular  ligament  (fig.  i  ^8, 8)  is  a  strong  ligamentous  capsule, 
embracing  the  acetabulum  superiorly,  the  neck  of  the  femur  below, 
and  connecting  the  two  bones  firmly  together.  The  pelvic  origin  of 
the  fibres  extends  superiorly  as  high  as  the  base  of  the  anterior 
inferior  iliac  spine,  posteriorly  it  is  connected  with  the  ilium  and 
ischium  only  a  few  lines  from  the  margin  of  the  acetabulum, 
inferiorly  it  is  attached  to  the  outer  lip  of  the  groove  between  the 
ischial  tuberosity  and  acetabulum,  while  in  front  it  springs  from  the 
transverse  ligament,  the  pubes  near  the  notch,  ana  the  pectineal 
eminence.  On  the  femur  the  capsule  gets  attached  in  front  to  the 
spiral  line,  above  to  the  base  of  the  great  trochanter,  behind  to  the 
junction  of  the  middle  and  outer  thirds  of  the  neck,  and  reaches 
below  to  within  three-quarters  of  an  inch  of  the  lesser  trochanter. 
The  capsule  is  composed  of  longitudinal  and  circular  fibres;  the 
former  are  chiefly  found  on  the  front,  and  the  latter  are  most 
numerous  on  the  back.  The  longitudinal  fibres  at  the  back  of  the 
capsule  are  almost  entirely  confined  to  the  surface  next  the  synovial 
membrane ;  after  runnins  outwards  for  some  distance  they  are 
reflected  along  the  neck  of  the  femur  to  the  articulax  mttE^ai\  IcQixi 
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at  their  bases  bj  means  of  dorsal  and  palmar  ligaments,  which  extend 
transverselj  from  one  bone  to  the  other,  and  b^  interosseous  liga- 
ments which  pass  between  their  contigaons  suruces.  Their  lateral 
articular  facets  are  lined  by  a  reflection  of  the  great  synovial  mem- 
Ivane  of  the  two  rows  of  carpal  bones. 

Actions. — The  movements  of  the  metacar^l  on  the  carpal  bones 
are  restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception 
of  the  articulation  of  the  metacarpal  TOne  of  the  thumb  with  the 
tnii)ezium.  In  the  latter,  the  movements  are  flexion,  extenaioru, 
addiidionj  abduction,  and  circumduction. 

la  METAOABPO- PHALANGEAL  ABTIGULATION.— 
The  metacarpo-phalangeal  articulation  is  a  ginglymoid  joint ;  and 
its  ligaments  four  in  number : — 

Anterior,  Two  lateral,  Transverse. 

The  anterior  li^ianients  (glenoid^  thick  and  fibro-cartilaginous, 
form  jMurt  of  the  articulating  surface  of  the  joints.  They  are  grooved 
on  their  palmar  surface  for  the  lodgment  of  the  flexor  tendons,  and 
by  their  deep  aspect  form  part  of  the  articular  surface  for  the  head 
of  the  metacarpal  bone.  At  each  side  they  are  continuous  with  the 
lateral  ligaments. 

The  lateral  ligaments  are  strong  narrow  fasciculi,  holding  the 
bones  together  at  each  side. 

The  transverse  ligament  is  a  strong  ligamentous  band  passing 
across  the  heads  of  the  metacarpal  bones  of  the  four  Angers,  and 
connected  with  the  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers 
takes  the  place,  and  performs  the  office,  of  a  posterior  ligament 

Actions. — The  cnief  motions  which  this  articulation  admits  of 
are  flexion  and  extension  j  there  is  also  some  power  of  abduction  and 
adduction  in  the  extended  position,  but  little  in  the  flexed. 

II.  ARTIOULATION  OF  THE  PHALANGES.— These 
articulations  are  ginglymoid  joints ;  and  furnished  with  three  liga- 
ments : — 

Anterior,  Two  lateral 

The  anterior  ligament,  firm  and  fibro-cartilaginous,  forms  part 
of  the  articular  sunace  for  the  head  of  the  phalanges ;  while  exter- 
nally it  is  grooved  for  the  reception  of  the  flexor  tendons. 

The  lateral  ligaments  are  very  strong,  and  the  principal  bond 
of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of 
a  posterior  ligament 

Actions. — ^The  movements  of  the  phalangeal  joints  are  flexion 
and  extension,  these  movements  being  more  free  between  the  first 
and  second  than  between  the  second  and  third. 

In  connection  with  the  phalanges  it  will  be  proper  to  examine 
certain  fibrous  bands  termed  (h€ca  or  vaginal  ligammtSj  which  serve 
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to  retain  the  tendons  of  the  flexor  muscles  against  the  flat  surface 
of  the  bones.  These  fibrous  bands  are  attached  at  each  side  to  the 
lateral  margins  of  the  phalanges ;  the  j  are  thick  in  the  interspaces 
of  the  joints,  thin  where  the  tendons  lie  upon  the  joints,  and  are 
lined  on  their  inner  surfEU^e  by  synovial  membrane. 


LIGAMENTS  OF  THE  LOWER  EXTREMIT7. 

The  ligaments  of  the  lower  extremity,  like  those  of  the  upper, 
may  be  arranged  in  ihe  order  of  the  joints  to  which  they  belong ; 
these  are : — 

1.  Hip-joint 

2.  Knee-joint 

5.  Articulations  between  the  tibia  and  fibula. 

4.  Ankle-ioint 

5.  Articulations  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulations. 

7.  Metatarso-phalangeal  articulations. 

8.  Articulations  of  the  phalanges. 

I.  HIP-JOINT.— The  articulation  of  the  head  of  the  femur  with 
the  acetabulum  constitutes  an  enarthrosis,  or  ball-and-socket  joint 
The  articular  surfaces  are — the  cup-shaped  cavity  of  the  acetabulimi 
and  the  rounded  head  of  the  femur;  the  ligaments  are  five  in 
number,  viz. : — 

Capsular,  Teres, 

Ilio-femoral,  Cotyloid, 

Transverse. 

The  capsular  ligament  (fig.  1 58, 8)  is  a  strong  ligamentous  capsule, 
embracing  the  acetabulum  superiorly,  the  neck  of  the  femur  below, 
and  connecting  the  two  bones  firmly  together.  The  pelvic  origin  of 
the  fibres  extends  superiorly  as  high  as  the  base  of  the  anterior 
inferior  iliac  spine,  posteriorly  it  is  connected  with  the  ilium  and 
ischium  only  a  few  lines  from  the  margin  of  the  acetabulum, 
inferiorly  it  is  attached  to  the  outer  lip  of  the  groove  between  the 
ischial  tuberosity  and  acetabulum,  while  in  front  it  springs  from  the 
transverse  ligament,  the  pubes  near  the  notch,  ana  the  pectineal 
eminence.  On  the  femur  the  capsule  gets  attached  in  front  to  the 
spiral  line,  above  to  the  base  of  tne  great  trochanter,  behind  to  the 
junction  of  the  middle  and  outer  tnirds  of  the  neck,  and  reaches 
below  to  within  three-quarters  of  an  inch  of  the  lesser  trochanter. 
The  capsule  is  composed  of  longitudinal  and  circular  fibres;  the 
former  are  chiefly  found  on  the  front,  and  the  latter  are  most 
numerous  on  the  back.  The  longitudinal  fibres  at  the  back  of  the 
capsule  are  idmost  entirely  confined  to  the  surface  next  the  synovial 
membrane ;  after  runnins  outwards  for  some  distance  they  are 
reflected  along  the  neck  of  the  femur  to  the  articulax  maix^^  tcQ>isi 
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their  close  connection  with  the  bone  they  often  prevent  the  senara- 
tion  of  the  fragments  in  intracapsular  fracture  of  the  neck,  and  nave 
received  the  name  of  reiinaeula.  The  capsule  receives  strengthening 
bands  from  the  tendons  of  the  rectus,  ilio-psoaB,  gluteus  mJniTnga^ 
and  obturator  extemus. 

The  ilio-femoral  ligament  is  the  chief  accessory  band  of  the 
capsule.  It  is  placed  anteriorly,  and  is  connected  above  with  the 
ilium  immediately  below  and  behind  the  anterior  inferior  spine  ;  it 
is  attached  below  to  the  front  of  the  great  trochanter  and  spiral  line  as 
hr  as  ^e  inner  border  of  the  shaft  of  the  femur.  The  fibres  at  the 
inner  and  outer  borders  of  this  ligament  are  thicker  than  the  middle 
ones,  and  as  they  diverge  from  each  other  they  present  the  appear- 
ance of  an  inverted  Y,  hence  this  ligament  has  been  described  by 
Bigelow  under  the  name  of  the  Y-snaped  ligament ;  it  must,  how- 
ever, be  borne  in  mind  that  the  interspace  between  the  two  limbs  is 
filled  in  by  radiating  fibres,  so  that  strictly  no  true  Y-shaped  liga- 
ment exists.  Other  accessory  bands  of  fibres  exist  on  the  superior, 
inferior,  and  anterior  aspects  of  the  capsule ;  these  have  been  named 
respectively,  iluhtrochaTUeriCy  uchio-capmlary  and  pubo-femoral  liga- 
ments. 

The  ligamentnm  teres  (fig.  1 59, 7X  triangular  in  shape,  is  attached 
bv  a  round  apex  to  the  depression  lust  below  the  middle  of  the  head 
01  ^e  femur,  and  by  its  base,  which  separates  into  two  fasciculi,  into 
the  borders  of  the  notch  of  the  acetabulum,  where  it  is  connected 
with  the  transverse  ligament  It  is  formed  by  a  fasciculus  of  fibres 
of  variable  size,  surroimded  by  synovial  membrane ;  sometimes  the 
synovial  membrane  is  present  without  the  fibres,  or  the  ligament  is 
wholly  absent  The  round  ligament  limits  adduction  in  uie  flexed 
position,  and  thus  resists  dislocation  of  the  head  of  the  femur  on  to 
the  dorsum  of  the  ilium ;  it  also  limits  external  rotation  when  the 
limb  is  partly  flexed. 

The  cotyloid  ligament  (fig.  1 5^  6)  is  a  prismoid  cord  of  fibro- 
cartilage,  attached  around  the  margin  of  the  acetabulum,  and  serving 
to  deepen  that  cavity  and  protect  its  edges.  It  is  thicker  at  the 
upner  and  posterior  border  of  the  acetabulum  than  in  front,  is 
inclined  inwards  towards  the  acetabulum,  and  consists  of  fibres 
which  arise  from  the  whole  circumference  of  the  brim,  and  interlace 
with  each  other  at  acute  angles. 

The  transverse  ligament  is  a  strong  fasciculus  of  ligamentous 
fibres,  continuous  with  the  cotyloid  ligament,  and  stretching  across 
the  notch  of  the  acetabulum.  It  converts  the  notch  into  a  foramen, 
through  which  the  articular  branches  of  the  internal  circumflex  and 
obturator  artery  enter  the  joint 

The  fossa  at  the  bottom  of  the  acetabulum  is  filled  with  a  mass 
of  fat,  covered  by  synovial  membrane,  which  serves  as  an  elastic 
cushion  for  the  head  of  the  bone  during  its  movements.  This  was 
described  by  Havers  as  the  synovial  gland. 

The  miovial  membrane  is  extensive ;  it  commences  at  the 
auuTgiD  or  the  head  of  the  femur,  and  is  continued  around  the  liga> 
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mentum  teres  to  the  acetabulum,  whence  it  is  reflected  on  the  inner 
surface  of  the  capsular  ligunent  back  to  the  head  of  the  bone. 

Oapsnlar  MuiBcles. — The  muscles  immediately  surrounding  and 
in  contact  with  the  hip-ioint  are — in  fnmJt^  psoas  and  iliacus,  sepa- 
rated from  the  capsular  ligament  bj  a  lai^ge  synovial  bursa  ;  aJbo^ 
short  head  of  the  rectus  and  gluteus  minimus ;  hehvnd^  pynformis, 
gemellus  superior,  obturator  intemus,  gemellus  ixiferior,  ana  c^uadratus 
lemoris  ;  and  at  the  xwMfr  tide^  obturator  extemus  and  pectmeus. 

Actions. — The  movements  of  the  hip-joint  are  very  extensive  ; 
they  are  flexUm^  exteniian,  adduction,  abduction,  cvreumduction,  and 
rotatioTL  With  regard  to  the  hip-joint  it  is  to  be  observed  that  the 
movements  of  the  head  of  the  femur  in  the  acetabulum  must  be 
named  differently  from  the  consequent  movements  of  the  whole 
limb.  Thus  during  flexion  and  extension  of  the  thigh  on  the  pelvis, 
the  head  of  the  femur  is  rotating  in  the  acetabulum.  Again,  when 
the  limb  is  being  rotated  inwards  or  outwards,  the  neck  of  the 
femur  is  performing  angular  movements  with  reference  to  the  axis 
of  the  hip-joint  'niis  depends  on  the  position  of  the  acetabulum 
and  obliquity  of  the  neck  of  the  femur  in  relation  to  the  shaft 

BnrsflB. — XTine  bursae  are  found  in  the  neighbourhood  of  the  hip- 
joint,  five  in  front  and  four  behind.  Those  on  the  front  are  as 
follows  : — One  of  large  size  between  the  ilio-psoas  tendon  and  the 
capsule,  which  often  communicates  with  the  cavity  of  the  joint ; 
another  between  the  tendon  of  the  gluteus  medius  and  the  great 
trochanter;  a  third  between  the  gluteus  minimus  and  the  great 
trochanter ;  a  fourth  between  the  gluteus  maximus  and  vastus  ex- 
temus ;  and  a  fifth  of  large  size  and  often  multilocular  between  the 
f^uteus  maximus  and  great  trochanter.  The  bursae  situated  at  the 
back  of  the  joint  are : — One  beneath  the  tendon  of  the  obturator 
extemus,  another  between  the  quadratus  femoris  and  great  tro- 
chanter, a  third  between  the  capsule  and  common  tendon  of  the 
obturator  intemus  and  gemelli,  and  a  fifth  between  the  quadiatus 
femoris,  obturator  extemus,  and  the  back  part  of  the  capsule. 

2.  ELNEE-JOINT. — The  knee  is  a  gmglymoid  articulation  of 
large  size,  and  provided  with  numerous  ligaments ;  the  latter  are 
fourteen  in  number,  namely : — 

Anterior  or  ligamentum  patellae, 

Posterior  or  li^unentum  posticum  Winslowii, 

Internal  lateral, 

Two  external  lateral, 

Cax)sular  ligament. 

Anterior  or  external  crucial, 

Posterior  or  internal  crucial, 

Transverse, 

Two  coronary, 

Two  semilunar  fibro-cartHages, 
Synovia]  XDefflbjane. 
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e  aiemal  to  the  artiealattoii ;  the  next  jttK  an 
wHenuMi  bue  reimuninR  three  are  mere  folda  of  Bynoviaf  mem- 
bnne,  and  have  no  title  to  the  name  of  ligaments.  In  addition 
to  the  ligaments,  there  are  two  fibro-cartilt^es  and  a  sjnoTial  meio- 
brane. 

The  Ulterior  ligament,  or  IlcamQntiim  patella,  is  the  prolonga- 
tioD  of  the  tendon  of  the  extensor  muscles  of  the  thiah  downiraids  to 
the  tubeicle  of  the  tibia.  It 
la,  therefore,  no  ligament ; 
and,  aa  the  patella  iB  simplj* 
a  sesamoid  oone  developed 
in  the  tendon  of  the  ex- 
tensor muscles  for  the  de- 
fence of  the  front  of  the 
knee-joint,  the  ligamen- 
tum  patellie  has  no  title  to 
consideration,  either  aa  a 
ligament  of  the  knee-joint 
or  as  a  ligament  of  Ou 
patella. 

The  posterior  liga- 
ment, or  ligamentnm 
posticnm  Winslowll,  is 
a  broad  expansion  of  liga- 
mentous fibres,  which  covers  the  whole  of  the  postenor  aspect  of  the 
joint.  It  is  divisible  into  two  lateral  portions,  which  mvest  the 
condyles  of  the  femur,  and  a  central  portion  which  is  depreased,  and 
formed  bv  the  interlacement  of  fasciculi  passing  in  different  direc- 
tiona  Tbe  strongest  of  these  fasciculi  is  derived  from  the  tendon  of 
the  semi-membronosus,  and  passes  obliquel;  upwards  and  outwards 
from  the  posterior  part  of  the  inner  tuberosity  of  the  tibia  to  the 
external  condyle  of  the  femur.  Other  accessoir  fasciculi  are  given  * 
off  by  the  tendon  of  the  popliteus  and  heads  of  the  gastrocnemins. 
The  middle  portion  of  the  ligament  supports  the  popliteal  artery 
and  vein,  and  is  perforated  by  several  openings  for  the  passage 
of  branches  of  the  azygos  articular  artery  and  the  nerves  of  the 
joint 

The  internal  lateral  ligament  is  a  broad  and  trapezoid  layer  of 
ligamentous  fibres,  attached  above  to  the  tubercle  on  the  internal 
condyle  of  the  femur,  and  below  to  the  inner  tuberosity  and  upper 
part  of  the  shaft  of  the  tibia.  It  ia  intimately  connected  with  the 
edge  of  the  internal  semilunar  cartilage  and  with  the  coronary 
ligament,  and  by  its  posterior  edge  becomes  blended  with  the  liga- 
ment of  Winslow.  It  is  crossed  at  its  lower  part  by  the  tendons  of 
the  sartorius,  gracilis,  and  semi-tendinosuB,  from  which  it  is  separated 
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is  «  itroiiR  md  rouitd  cord,  which  descends  from  the  poeterior  part 
of  the  tubercle  on  die  external  condjle  of  tht  femnr  to  Ute  outer 
part  of  the  head  of  the  fibula. 

The  Bbort  eitermd  lateral  ligament  is  an  irregular  fasciculus 
■itUBted  behind  the  preceding,  ariging  from  the  external  condyle 
near  the  origin  of  the  head  of  the  gastrocnemius  muscle,  and  in- 
serted into  the  middle  of  the  outer  surface  of  the  head  of  the  fibula. 
It  is  firmly  connected  with  the  external  eemilonar  fibro-cartdlage,  and 
appears   principally 
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intended  t 
that  cartilage  with 
the  Gbnla :  some- 
times it  is  lost  supe- 
riorly in  the  eaps^uar 
ligament  without 
reaching  the  femur. 
The  Km^  external 
ligament  is  covered 
in  by  the  tendon  of  , 
the  biceps,  and  has 
passing  beneath  it 
the  t«ndon  of  origin 
of  the  popliteus 
mnscle,  and  the  in- 
ferior external  ar- 
ticular artery. 

The  c&potilar  ligament  consists  of  thin  fibres  which  fill  up  the 
interval  left  between  the  patella  in  the  c<.ntre  and  the  lateral  liga- 
ments on  each  side  ;  the  fibres  ai^  attached. above  to  the  margin  of 
the  articular  surface  of  the  femur,  and  to  the  upper  ed^  and  lateral 
margins  of  the  patella,  while  they  are  inserted  below  into  the  inner 
and  outer  tuberosities  of  the  tibia.  They  are  intimately  connected 
with  the  lateral  expansions  of  the  tendons  of  the  vastus  eitemus, 
vastos  intemus,  ana  crureus,  and  receive  additional  fibres  from  the 
tendotiBof  the  biceps,  aemi-tendinoBOa,  and  sartoriua 

The  true  ligamenta  viilhin  tkejoitU  are  the  crucial,  transverse,  and 
coronary. 

The  anterior  or  axt«mal  cmdal  Usament  arises  from  the 
depression  on  the  head  of  the  tibia  in  front  of  the  spinous  process, 
and  passes  upwards  and  backwards  to  be  inserted  into  the  inner 
surface  of  the  outer  condyle  of  the  femur,  as  far  back  as  its  posterior 
border.    It  is  smaller  than  the  posterior. 

The  posterior  or  internal  cmdal  ligament  arises  from  the 
depression  on  the  head  of  the  tibia  behind  the  spinous  process,  and 
peases  upwards  and  forwards  to  be  inserted  into  the  intercondvlar 
hollow,  and  outer  surface  of  the  inner  condyle  of  the  femur.  This 
ligsmeat  is  less  oblique  and  luf^  than  the  anterior.  The  anterior 
emdal  linment  limits  extension,  and  the  posterior  limits  fiexion ; 
they  also  limit  rotation  when  tlie  1^  is  flexed. 
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The  truunreno  Ugunent  is  a  *tnall  slip  of  fibres  wUch  extmds 
tnuuvenelj  from  the  estenml  aemilunar  fibro-cartilsge,  new  iU 
anterior  extremity,  to  the  snterior  coiiTexity  of  the  internal  carti- 

^The  coronuT  llgamants  are  the  short  fibres  Lj  which  die  con- 
vex borders  of  the  aemilunar  cartilages  are  connected  («  the  head  of 
the  tibia  and  ligaments  mirroanding  the  joint 

The  lemllimar  flbrD-cartUAcea  are  two  falciform  plates  of  flbro- 
cartilage,  aituated  on  the  head  of  the  tibia  aroond  its  margin,  anjd 
serving  to  deepen  the  surface  of  articulation  for  the  condyles  <^  the 
femur.  Tbej  are  thick  along  their  convex  border  ;  thin  and  ahup 
along  their  concave  edge. 

The  istem&l  Mmilnnar  flbro-cartilaKe  forms  an  oval  cup  for 
the  reception  of  the  internal  condyle  of  the  femur :  it  is  connected 
by  ita  convex  border  with  the  head  of  tbe  tibia  and  internal  and 
posterior  ligaments,  by  means  of  its  coronary  ligament ;  and  by  its 
two  extremities  is  firmly  implanted  into  the  depression  before  and 
behind  tbe  spinous  process.  The  flxtemal  gemilnnar  fihro-outl- 
lAge  bounds  a  circular  fossa  for  the  external  condyle ;  it  is  connected 
by  ila  convex  bor- 
der with  the  head 
of  the  tibia,  and 
to  the  external 
and  posterior  liga- 
ments by  its  coro- 
nary ligament  ;  by 
its  two  extremities 
it  is  inserted  into 
the  depression  be- 
tween the  two 
projections  which 
constitute  the 
lous  proceas  of 
tibia.  The 
two  extremities  of 
the  extemij  carti- 
lage, being  insert- 
ea  into  the  eame 
foasa,  form  an  al- 
most complete  circle,  and  the  cartilage,  bein^  somewhat  broader  than 
the  internal,  nearly  covers  tbe  articular  surface  of  the  tibia. 

The  external  semilunar  fibro-cartila^,  besides  giving  otf  a  fasci- 
culus from  its  anterior  border  to  constitute  tbe  transverse  ligament, 
is  continuous  by  some  of  its  fibres  with  the  extremity  of  the  anterior 
crucial  ligament :  posteriorly  it  divides  into  three  slips ;  one, 
a  strong  coed,  ascends  obliquely  forwards  to  be  inserted  into  the 
anterior  part  of  the  inner  condyle  of  the  femur  in  front  of  the  poa- 
terior  crucial  ligament ;  another  is  the  fasciculus  of  insertion  into 
tbe  fosaa  of  the  spinous  process ;  while  the  third,  of  small  site, 
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u  contmuoiu  with  the  po«terior  put  of  tbe  anterior  cnicul  liga- 

The  UgMtuntiuii  macosnin  la  a  slender  conical  procesi  of  ejnoTial 
membiane  encloaiDg  a  few  lij|ainentona  fibres  which  proceed  from 
the  tauisTeiw  ligament  It  is  connected,  b^  its  apex,  with  tbe 
anterior  pert  of  the  condjlsr  notch,  and,  bj  ita  base,  is  lost  in  the 
mass  of  fat  which  projects  into  the  joint  beneath  the  patella. 

The  altf  Ucuumta  are  two  fringed  folds  of  synoTial  membrane, 
extending  from  the  ligamentom  mucoeum,  aloo^  the  edges  of  the 
mass  of  &t  to  the  sides  of  the  patella. 

The  Bynorial  uenblUt*  of  the  knee-joint  is  br  far  the  most 
extenaiTe  in  the  bodj.  It  commences  near  the  margms  of  the  carti- 
iMinona  snr&eea  of  the  condyles  of  the  femur,  it  covers  both  snriacee 
olthe  lemilniuii  fibio-cartil^ea,  and  is  reflected  open  the  cracial 
ligaments,  and  inner  surface  of  the  lipLmente  which  form  the  drcnm- 
fennee  of  the  joint    On  each  side  of  the  patella  it  lines  the  capsular 
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ligament,  and  forms  a  pouch  of  considerable  a  ze  between  the  extensor 
tendon  and  front  of  the  femur.  It  al«o  forma  the  folds  m  the 
interior  of  the  joint,  called  "  ligamentum  mncoeom,  and  "  hgamenta 
alorio.'  The  superior  pouch  of  the  synovial  membrane  ib  mpported 
and  raised  during  the  movements  of  the  limb  by  a  small  muade, 
the  fuientrou,  which  is  inserted  into  it 

Between  the  ligomentum  patellae  and  synovial  membrane  is  a  con- 
siderable mass  of  fat,  which  presses  the  membrane  towanis  the 
interior  of  the  joint,  and  occujiiee  the  fossa  between  the  condyles, 

Actlona, — The  knee-joint  is  one  of  the  strongest  of  the  articnla- 
tions  of  the  body,  while,  at  the  same  time,  it  admits  of  the  most 
perfect  degree  of  movement  in  the  direction  of  fiemn  and  extftwum. 
Dnring  fimm  the  aiticnlar  anrface  of  the  tibu  gU&ea  ittrwex^  cnv 
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the  condyles  of  the  femur ;  the  lateral  ligaments,  the  posterior  liga- 
ment, and  the  anterior  crucial  ligament  are  relazea ;  while  Sie 
ligamentum  patellae  being  on  the  stretch,  serves  to  press  the  adipose 
mass  behind  it  into  the  vacuity  formed  in  the  front  of  the  joint  In 
complete  flexion  the  posterior  crucial  licament  is  rendered  tense, 
but  flexion  is  also  limited  during  life  by  tne  contact  of  the  leg  with 
the  thigh.  In  complete  extension  all  the  ligaments  are  put  on  the 
stretch,  with  the  exception  of  the  ligamentum  patellie  and  the 
posterior  crucial  ligament  When  the  knee  is  semi-flexed,  a  partial 
aenee  of  rotation  is  permitted. 

BnrssB. — The  burs®  in  the  neighbourhood  of  the  knee-joint  are 
numerous  and  important ;  three  large  ones  are  placed  in  uront,  and 
numerous  small  ones  at  the  back  of  the  joint  Those  in  front  are — 
first,  one,  large  and  superficial,  placed  between  the  patella  and 
subcutaneous  tissue,  it  is  this  whicn  becomes  enlarged  in  the  disease 
known  as  *'  housemaid's  knee " ;  second,  one  between  the  common 
extensor  tendon  and  the  lower  part  of  the  shaft  of  the  femur,  it 
frequentlv  communicates  with  the  synovial  pouch  of  the  joint ;  the 
tlurd  is  placed  between  the  ligamentum  pateilaB  and  the  head  of  the 
tibia ;  it  also,  sometimes,  communicates  with  the  cavity  of  the  joint 
The  burssB  at  the  back  of  the  joint  are  chiefly  connected  witn  the 
tendons  of  muscles ;  the  most  important  are  the  following  : — One 
placed  between  the  tendons  of  the  semi-membranosus  and  inner  head 
of  the  gastrocnemius  and  the  internal  condyle ;  this  is  the  largest 
bursa  in  the  popliteal  region,  and  extends  from  the  posterior 
inferior  part  of  the  internal  condyle  to  the  back  of  the  inner  tubero- 
sity of  tne  tibia  as  low  down  as  the  upper  border  of  the  popliteus 
muscle.  A  second  bursa  lies  between  the  anterior  surface  of  the 
semi-membranosus  tendon  and  the  inner  tuberosity  of  the  tibia. 
Other  bursse  exist,  between  the  tendon  of  the  popliteus  and  the 
external  lateral  ligament,  between  the  same  tendon  and  the  outer 
tuberosity  of  the  tibia,  between  the  tendon  of  the  biceps  and  the 
external  lateral  ligament,  and  beneath  the  outer  head  of  the  gas- 
trocnemius. 

3.  ABTIOTJLATION  BETWEEN  THE  TIBIA  AND  FI- 
BULA.— ^The  tibia  and  fibula  are  held  firmly  connected  by  means 
of  ieven  ligaments,  namely  : — 

Anterior,  )    ,  Anterior,  ) ,  , 

Posterior,  {  *^^^®-  Posterior,  ]  ^^^^• 

Interosseous  membrane,  Tran 

Interosseous  inferior,  ixansverse. 

The  anterior  superior  tibio-fibniar  ligament  is  a  strong  fasci- 
culus of  parallel  fibres  passing  oblij^uely  downwards  and  outwards 
from  the  outer  tuberosity  of  the  tibia  to  the  anterior  surface  of  the 
head  of  the  fibula. 

The  posterior  snperior  tibio-fibular  ligament,  thicker  and 
ttranger  tiian  the  anterior,  is  disposed  in  a  similar  manner  on  the 
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posterior  miT&c«  of  the  joint.    It  is  coTei«d  hy  the  tendon  of  the 
popUtetu. 

Within  the  uticnlation  then  is  a  synovial  nembr&ns  which  is 
Bometimea  continuous  with  that  of  the  knee-joint. 

The  intaiouwnifl  msmbrans  is  a  biood  layer  of  aponeurotio 
fibre*  which  pass  obliquelj  downwaids  and  outwards,  from  the 
sharp  ridge  on  the  tibia  to  the 
inner  edge  of  the  fibula,  and  are 
croMed  at  an  acute  angle  hy  a 
few  fibres  taking  the  opposite 
direction.  The  ligament  is  de- 
ficient aiove,  leaving  a  consider- 
able interval  between  the  bones, 
through  which  the  anterior 
tibial  artery  takes  its  conrse 
forward  to  the  anterior  aspect 
of  the  leg ;  and  perforated  Amoit, 
near  its  lower  third,  for  the 
anterior   peroneal    arterj    and 

The  interosseous  membrane 
is  in  Ttlation,  in  front,  with  the 
tibialis  anticus,  extensor  lonfps 
disitorom,  extensor  propnus 
pollieis,  anterior  tibial  vessels  and  nerve,  and  anterior  peroneal 
arterj  ;  behind,  with  the  tibialis  posticus,  flexor  longns  pollieis, 
fleior  longua  digitorum,  and  posterior  peroneal  arterf. 

The  inferior  intoroflseons  ligament  coneista  of  short  and  strong 
fibres,  which  hold  the  bones  firmly  together  inferiorly,  where  they 
are  nearly  in  contact ;  it  is  continuous  above  with  the  interosseous 
membrane.  This  articulation  is  so  firm,  that  the  fibula  is  broken 
when  an  attempt  is  made  to  mptute  the  ligament 

The  antflrior  infeiior  titaio-flbnlar  ligament  is  a  broad  band, 
consisting  of  two  fasciculi  of  parallel  fibres  which  pass  obliquely 
across  the  anterior  aspect  of  the  articulation  of  the  two  bones  at 
their  inferior  extremity,  from  tibia  to  fibula. 

The  poeteriOT  Inferior  tlbio-flbnlar  ligament  is  a  similar  band 
on  the  posterior  surface  of  the  articolation.  Both  ligaments  project 
eomewhat  below  the  margin  of  the  bones,  and  serve  to  deepen  the 
cavity  of  articulation  with  the  astiagalas. 

The  tzaiuverae  lisament  is  a  narrow  band  of  ligamentons  fibres. 


The  synovial  membrane  of  the  inferior  tibio-fibnlar  articnlation 
is  a  dupucatoie  of  the  synovial  membrane  of  the  ankle-joint,  reOected 
upwards  for  a  short  distance  between  the  two  bones. 

Aetiona. — Between  the  tibia  and  fibula  there  exists  a  slight 
decree  of  movement,  which  ia  calculated  to  enable  the  latter  to  resist 
injury  by  yielding  for  a  trifling  extent  to  forcible  pT«ana«. 


»4  ANELBJOINT. 

A-  ANKLE-JOINT.— The  ankle  U  a  ginglymoid  articiilatioii ; 

the  BUrfocea  entering  into  iU  fonnBtioii  are  the  ander  surface  (^  the 
tibia  with  its  malleoliu  and  the  malleoluB  of  the  flbulo,  aboTe  j  and 
the  surface  of  the  astragaluB  with  its  two  lateral  facets,  below.  The 
ligaments  are  fonr  in  number : — 

Anterior,  Eitemal  lateral, 

Internal  lateral,  PoBterioi. 

The  antarlor  ligament  is  a  thin  membranous  layer,  passing  from 
tbe  margin  of  the  tibia  to  the  astr^;aluB  in  front  of  its  articular  stn- 
face.  Itisinr<^w»i,tn.^vlu,withthe 
tendons  of  the  eztenwin  of  the  gteat 
and  lessei  toet,  tibialis  anticus,  per- 
oneus  tertiuB,  and  anterior  tibial 
vessels  and  nerres.  Poitericrly  it 
lies  in  contact  with  ■  stratum  of 
extra-sjnovial  adipose  tissue  and  the 
synoTial  membrane. 

The  intanua  lateral  or  deltdd 

Ijfftunent  is  a  triangular  laver  of 

fibres,    attached    superiorly,   Dj  its 

apex,  to    the    internal    malleolus ; 

owcmnioniii"-    ™*'^<*''ly,  by  an  expanded  baee,  to 

in»I  millsaliu  of  the     the  astra^ua,  ob  calcis,  and  scaphoid 

bones.    Beneath  the  superficial  layer 

of  this  ligament  is  a  stronger  and 

thicker    fasciculus,   which   connects 

the  apex  of  the  internal  malleolus 

with  the  side  of  the  astraoalus. 

The   internal  lateral   ligament  is 

—  covered  in  and  partly  concealed  by 

,  the  tendon  of  the  tibialis  posticus,  and,  at  its  posterior  part,  is  in 
relation  with  the  tendon  of  the  flexor  longns  digitomm  and  flexor 
longus  pollicis. 

The  external  lateral  ligament  consists  of  three  strong  fasciculi, 
which  proceed  from  the  inner  side  of  the  external  malleolus,  and 
radiate  in  three  different  directions.  The  artterior  faidculat  passes 
forward,  to  be  attached  to  the  astragalus ;  the  poiUnor,  backward,  to 
be  connected  with  the  astragalus  posterioriy  ;  and  the  midtUe,  lonfler 
than  the  other  two,  descends  to  be  inserted  into  the  outer  side  of  the 

In  addition  to  the  transrene  ligament  of  the  inferior  tibio-fibular 
articulation,  there  are  alio  found  at  the  back  of  the  ankle  a  few 
fibres  having  chiefly  a  vertical  direction,  which  have  been  described 
as  the  posterior  Uicament  of  this  joint  Thay  are  attached  above 
to  the  external  maUeolns,  the  back  port  of  the  lower  end  of  the  tibia, 
and  to  the  posterior  inferior  tibio-fibular  ligament,  and  below  to  the 
poeterior  surface  of  the  astragalus,  from  the  external  to  the  internal 
lateral  li^menta. 
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Fio.  X  75.— External  rlew  of  the  ankle 
joint  z.  Tibia,  a.  External  mal- 
leoIiiB  of  the  fibula.  3,  3.  Aatra- 
ffalua.  4.  0>  calda.  5.  Cuboid 
bone.  6.  Anterior  faebiculua  of  the 
external  lateral  ligament  attached 
to  the  astngalufl.  7.  Its  middle 
f  aadeolua,  attached  to  the  oe  calds. 
8.  Its  posterior  faBoiculua,  attached 
to  the  aatragalufl.  9.  Anterior  liga- 
ment of  the  ankle. 


The  synovial  membrane  Ib  reflected  upon  the  anterior  and  lateral 
ligaments,  and  on  the  traniYerse  and  posterior  ligaments  behind ;  it 
also  sends  a  fold  upwards  between  the 
tibia  and  fibula. 

Actions. — The  movements  are 
mainly  those  of  ,/Iccum  and  extennorij 
the  latter  being  accompanied  by  a 
slight  inward  morement  of  the  toes, 
in  consequence  of  the  outer  border  of 
the  articular  surface  of  the  astra^us 
being  looker  than  the  inner.  Both 
the  cnpp^  lower  end  of  the  tibia  and 
the  eorresponding  surface  of  the  astra- 

SOS  are  wider  in  front  than  behind, 
ice,  in  complete  extension  the  nar- 
row part  of  the  latter  comes  to  occupy 
the  wide  part  of  the  former,  and  a 
llmiteii  denee  of  lateral  motion  is 
thus  allowiM ;  in  flexion,  on  the  other 
hand,  they  fit  accurately  to  each  other, 
thus  securing  that  fixation  so  neces- 
sary to  the  erect  posture. 

Bursa. — The  oursse  in  connection 
with  the  ankle-joint  are  chiefly  of  the 
enaheathing  or  vaginal  variety,  and  are 

continued  mr  some  distance  along  the  tendons  on  the  front  and  back 
of  the  joint  The  annular  ligament  binding  down  the  tendons  in 
front  of  the  joint  is  divided  into  three  comp^ixtients,  each  of  which 
has  its  special  synovial  sheath.  The  first  gives  passage  to  the  tibialis 
anticus,  the  second  to  the  extensor  longus  pollicis,  and  the  third  is 
common  to  the  extensor  longus  digitorum  and  peroneus  tertius.  Be- 
hind the  ankle  there  is  a  bursa  common  to  the  two  peronei  muscles, 
one  in  the  course  of  the  flexor  longus  digitorum,  and  one  in  that  of 
the  tibialis  posticus. 

$.  ABTIOULATION  OF  THE  TABSAL  BONES.  — The 
ligaments  which  connect  the  seven  bones  of  the  tarsus  to  each  other 
are  of  three  kinds : — 

Dorsal^  Plantar,  Interosseous. 

The  dorsal  ligaments  are  small  fasciculi  of  parallel  fibres,  which 
pass  from  eachbone  to  all  the  neighbouring  bones  with  which  it 
articulates.  The  only  dorsal  ligaments  deserving  of  particular  men* 
tion  are  the  external  and  posterior  astragalo-calcaneal,  which, 
with  the  inlenMseous  ligament,  complete  the  articulation  of  the  astra- 
fl^ns  with  the  oe  calcis ;  the  superior  and  internal  calcaneo-cnboid 
figunents ;  and  the  superior  astragalo-scaidioid  ligBjnent  The 
internal  calcaneo-cnboid,  and  superior  calcaneo-scaphoid  ligament, 
which  are  doeely  united  postexiorlT  in  the  deep  groove  which  inter- 
venes between  the  estnigalne  and  oe  caleis^  se^oate  antesiof^^  \a 
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reach  their  reapective  bones  ;  thej  form  the  principal  bond  of  eon- 
nection  between  the  fint  and  second  ran^  of  bonea  of  tbe  foot.  It 
is  the  division  of  this  portion  of  these  ligamenta  that  damaoda  tbe 
careful  attention  of  the  surgeon  in  performing  Chopart^  operation. 

The  plantar  ligamente  have  the  same  diapontion  on  the  plantar 
Borface  of  the  foot ;  three  uf  them,  however,  ore  of  large  nie,  and 
have  especial  names,  viz.,  the 

Calcaneo-scaphoid, 

Long  calcaneo-cuboid. 

Short  CAlcaneo-cnboid. 

The  inferior  calcaneo-scaphotd  liKamant  u  a  broad  and  fibro- 
caitils^nons   baud    of 


Tubenaitj  ol  tbe  KSpbl 


„  ,t  which  ] 
forward  from  tlie  an- 
l«ri(nr  and  inner  boiv 
der  of  the  oe  calcis  to 
the  edge  of  the  sea- 
phoid  bon&  Beeidea 
connecting  tbe  oe  calcis 
and  scaphoid,  it  sap- 
ports  the  aatra^us, 
and  forms  part  <^  the 
cavi^  in  which  tbe 
rounded  he&d  of  the 
latter  bone  is  received. 
Jt  is  lined  on  its  apper 
surface  bj  the  STnovial 
membrane  of  the  astra- 
galo-scBphoid  afticiila- 

The  firm  connection 
of  the  oe  calcis  with 
the  scaphoid  bone,  and 
the  feebleness  of  the 
aBtragalo-scaphoid  ar- 
ticulation, are  conditions  favourable  to  the  occasional  dislocation  of 
the  head  of  the  astragalua 

The  long  calcanM-cnboid  ligament  or  I^amentnm  longnm 
^auts  is  a  long  band  of  ligamentous  fibres  which  proceeds  bom  the 
under  surface  of  the  os  calcis  to  the  rough  snrface  on  the  under  put 
of  the  cuboid  bone,  it«  fibres  being  continued  onwards  to  the  haw  of 
the  third  and  fourth  metatarsal  bones. 

This  ligament  forms  the  inferior  boundary  of  the  canal  in  the 
cuboid  bone,  through  wiiich  the  tendon  of  the  peroneua  longus 
passes  to  its  insertion  into  the  base  of  the  metataraal  bone  of  the 
great  toe. 

The  Bhoit  calcaneo-coboid  or  llgamestiim  breve  plaatv  ia 
jitusted  doeer  to  tbe  bones  than  the  long  pUntar  ligament,  from 
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whicb  it  !■  aepuated  by  adipose  tiwae  ;  it  is  broad  and  eztenaiTe, 
and  tiee  the  under  part  of  the  oe  colcis  and  cuboid  bone  finnly 
together. 

The  intarosuooB  ligaments  are  five  in  number  ;  they  are  Bhoii 
and  Btroug  ligamentous  fibres    situated  between  adjoining  bones, 


Fio.  i«.— Di«gr»nnlu)wtogth«»ti*iigmnenl'nf  Uiei) 
JotsU,  I.  BtdotUI  maDbnos  bstwseD  thn  Ublm  uii 
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and  firmly  attached  to  their  rongh  Burfacee,  One  of  these,  astnt- 
galo-calcaoeal,  ib  lodged  in  the  groove  between  the  upper  surface 
of  the  ofl  calcia  and  the  lower  of  tbe  astragalus.  It  is  large  and  very 
strong,  consiats  of  vertical  and  oblique  fibres,  and  serves  to  unite  the 
Ofl  calcia  and  astragalus  solidly  together.  The  second  interoeeeous  liga- 
ment, also  very  strong,  is  situated  between  the  sides  of  the  scaphoid 
and  cuboid  bone  ;  the  three  remaining  interosseous  ligaments  con- 
nect strongly  together  the  three  cuneiform  bones  and  the  cuboid. 

The  itiiOtUI  membnuies  of  tbe  tarsus  are  four  in  number :  one, 
for  the  posterior  astngalo-calcaneal  articulation ;  a  lemnd,  for  the 
anterior  astragalo-calcaneal  and  astia^lo-scapboid  articulation ;  ocea- 
sionally  an  additional  small  synovial  membrane  is  found  i"  *''" 


anterior  astragalo-calcaneal  joint  1  a  thxTiL  for  tbe  calcaneo-cuboid 
articulation  ;  and  a  fourth,  the  large  taTsal  synovial  membrane  for 
tihe  articulations  between  the  scaphoid  and  three  cuneiform  bones, 


the  coneiform  bones  with  each  other,  the  external  cuneiform  bone 
with  (he  cuboid,  and  the  two  outer  cuneiform  bonna  nVfti  "Cbb 
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bases  of  the  second  and  third  metatarsal  bones.  The  prolongation 
which  reaches  the  metatarsal  bones  passes  forward  between  the  inter- 
nal and  middle  cuneiform  bone.  The  synovial  membrane  between 
the  two  outer  cuneiform  and  second  and  third  metatarsal  bones  is 
often  distinct  from  the  large  one ;  it  is  so  represented  in  fig.  177, 
vn.  A  small  synovial  membrane  is  sometimes  met  with  between 
the  contiguous  surfaces  of  the  scaphoid  and  cuboid  bone. 

Actions. — The  movements  permitted  by  the  articulation  between 
the  astragalus  and  os  calcis,  are  a  slight  degree  of  gliding,  in  the 
direction  forwa/rds  and  backwards^  ana  laterally  from  side  to  side. 
The  movements  of  the  second  ranee  of  tarsal  bones  are  very  trifiing, 
being  greater  between  the  scaphoid  and  three  cuneiform  ^nes  than 
in  the  other  articulations.  Tne  movements  occurring  between  the 
first  and  second  range  are  the  most  considerable ;  they  are  adduction 
and  abduetiany  and,  in  a  minor  decree,  flexion^  which  increases  the 
arch  of  the  foot,  and  extensiony  which  flattens  the  arch. 

6.  TABSO-METATABSAL  AETIOULATION.— The  liga- 
ments  of  this  articulation  are  : — 

Dorsal.  Plantar,  Interosseous. 

The  dorsal  ligaments  connect  the  metatarsal  to  the  tarsal  bones, 
and  the  metatarsal  bones  with  each  other.  The  base  of  the  second 
metatarsal  bone,  articulating  with  the  three  cuneiform  bones,  receives 
a  ligamentous  slip  from  each,  while  the  rest  articulating  with  a  edngle 
tarral  bone  receive  only  a  single  tarsal  slip. 

The  plantar  ligaments  have  a  similar  disposition  on  the  plantar 
sorface. 

The  interosseous  ligaments  are  situated  between  the  bases  of 
the  metatarsal  bones  ofuie  four  lesser  toes ;  also  between  the  base  of 
the  second  and  third  metatarsal  bones  and  the  internal  and  external 
cuneiform  bones. 

The  metatarsal  bone  of  the  second  toe  being  implanted  by  its 
base  between  the  internal  and  external  cuneiform  bones,  is  the  most 
strongly  artictdated  of  all  the  metatarsal  bones.  This  disposition  must 
be  recollected  in  amputation  at  the  tarso-metatarsal  articulation. 

The  synoyial  membranes  of  the  tarso-metatarsal  articulation  are 
three  in  nomber :  one  for  the  metatarsal  bone  of  the  great  toe ;  one 
for  the  second  and  third  metatarsal  bones,  which  is  continuous  with 
the  great  tarsal  synovial  membrane ;  and  one  for  the  fourth  and  fifth 
metatarsal  bonea 

Actions. — The  movements  of  the  metatarsal  on  the  tarsal  bones 
and  on  each  other  are  very  slight ;  they  are  such  only  as  contribute 
to  the  strength  of  the  foot,  by  permitting  a  certain  degree  of  yielding 
to  opposing  forces. 

7.  METATABSO-PHALANGEAL  ABTIOXJLATION.— The 
ligaments  of  this  articulation,  like  those  between  the  first  phalanges 
and  metacarpal  bones  of  the  hand,  are : — 

InfearioT  or  plantor,  Two  lateral,  Transverse. 
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The  inferior  or  jilantar  ligaments,  thick  and  fibro-cartilaginous, 
form  part  of  the  articulating  surface  of  the  joint 

The  lateral  ligaments,  short  and  very  strong,  are  situated  one 
on  each  side  of  the  joint 

The  transverse  ligament  is  a  strong  band,  which  passes  trans- 
verselj  between  the  pLEmtcur  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a 
dorsal  ligament 

Actions. — The  movements  of  the  first  phalanges  on  the  rounded 
heads  of  the  metatarsal  bones  are  ./lescum,  extennon^  adductiony  and 
abduction, 

a  ABTIOULATION  OF  THE  PHALANGEa— The  liga- 
ments  of  the  nhalan^  are  the  same  as  those  of  the  fingers,  and 
have  the  same  aisposition ;  their  actions  are  also  similar.  They  are  : — 

Inferior  or  plantar,  and,  Two  lateraL 
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PART   IV. 


MYOLOGY. 

In  this  section  will  be  described  the  arrangement,  attachments,  and 
actions  of  the  voluntary  muscles,  and  the  disposition  of  the  fascise 
supporting  or  connected  with  them. 

MXJSOLES  present  various  modifications  in  the  arrangement  of 
their  fibres  in  relation  to  their  tendinous  structure.  l£>metimes 
they  are  longitudinal,  and  terminate  at  each  extremity  in  tendon, 
the  entire  muscle  being  fusiform  in  shape ;  in  other  situations  they 
are  disposed  like  the  rays  of  a  fan,  converging  to  a  tendinous  point, 
as  the  temporal,  pectoral,  glutei,  &c,  and  constitute  a  radiale  muscle. 
Again,  they  are  penniform,  converging  like  the  barbs  of  a  feather 
to  one  side  of  a  tendon,  which  runs  the  whole  length  of  the  muscle, 
as  in  the  peronei ;  or  hipenniform^  conversing  to  both  sides  of  the 
tendon,  in  other  muscles  the  fibres  pass  obliquely  from  the  sur&ce 
of  a  tendinous  expansion  spread  out  on  one  siae,  to  that  of  another 
extended  on  the  opposite  side,  as  in  the  semi-membranosus ;  or,  they 
are  composed  of  penniform  or  binenniform  fasciculi,  as  in  the  deltoia, 
and  constitute  a  compound  muscle.  In  the  broad  muscle  the  tendon 
is  Bpread  out  so  as  to  form  an  expansion,  called  ajponeurotfU. 

The  nomenclature  of  muscles  is  defective  and  confused,  and  is 
generally  derived  from  some  prominent  character  which  the  muscle 
presents ;  thus,  some  are  named  from  their  situation,  as  the  tibialis, 
peroneus,  brachialis,  temporal ;  others  from  their  use,  as  the  flexors, 
extensors,  adductors,  abductors,  levators,  tensors,  sphincters.  &c. 
Some  a^ain  from  their  form,  as  the  trapezius,  triangularis,  deltoid, 
rhomboid,  scalene,  orbicularis,  &c  ;  and  others  from  their  direction, 
as  the  rectus,  obliquus,  transveisalis,  &c  Certain  muscles  have 
received  names  expressive  of  their  attachments,  as  the  stemo-mas- 
toid,  stemo-hyoid,  &&  ;  and  others,  of  their  divisions,  as  the  biceps, 
triceps,  digastaricus,  complexus,  &c. 

In  the  description  of  a  muscle  we  express  its  attachment  by  the 
words  "orimn'^  and  '^  insertion : "  the  term  origin  is  genmlly 
applied  to  tiie  more  fixed  or  central  attachment,  or  to  uie  point 
towards  which  the  motion  is  directed,  while  iiiaertvm\&%aiA!^<eA>\A 
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the  more  moyable  point,  or  to  that  most  distant  from  the  centre ; 
but  there  are  exceptions  to  this  principle,  and  as  many  muscles  pull 
equally  towards  both  extremities,  the  use  of  such  terms  must  be 
legrded  as  arbitrarj. 

TA80IA  (fascia,  a  bandage^  is  the  name  assigned  to  fibrous 
laminsa  of  various  extent  ana  thickness,  which  are  distributed 
through  the  different  regions  of  the  body,  for  the  purpose  of  in- 
vesting or  protecting  the  softer  and  more  delicate  organs.  From 
a  consideration  of  their  structure,  these  fascisB  may  be  arranged  into 
two  groups :  areolo-fibrous  fasciae,  and  aponeurotic  fasciae. 

The  areolo-flbrouB  fascia  is  best  illustrated  by  the  common  sub- 
cutaneous investment  of  the  entire  body,  the  superficial  fiascia.  This 
structure  is  situated  immediately  beneath  the  integument  over  every 
part  of  the  frame,  and  is  the  medium  of  connection  between  that 
layer  and  the  deeper  parts.  It  is  composed  of  areolar  and  elastic 
tissue,  and  contains  in  its  areol»  an  abundance  of  adipose  tissue, 
constituting  the  pannicuhu  adipomu.  The  fat  being  a  baa  conductor 
of  heat  serves  to  retain  the  warmth  of  the  body ;  while  it  forms  at 
the  same  time  a  yielding  tissue,  through  which  minute  vessels  and 
nerves  pass  to  the  skin,  without  incurring  the  risk  of  obstruction 
from  injury  or  pressure.  Fat  is,  however,  absent  from  the  sub- 
cutaneous tissue  of  the  penis,  scrotum^  and  eyelids.  By  dissection, 
the  superficial  fascia  may  be  separated  mto  ttoo  layen,  between  which 
are  found  the  superficial  or  cutaneous  vessels  and  nerves;  as  the 
superficial  epigastric  artery,  saphena  veins,  radial  and  ulnar  veins, 
superficial  lymphatic  vessels,  and  the  cutaneous  muscles,  such  as  the 
platysma  myoides.  The  deep  layer  of  this  fascia  usually  forms 
a  more  distinct  sheet  than  the  superficial,  and  is  almost  devoid  of 
fat  vesicles. 

The  aponeniotic  or  deep  fascia  is  the  strongest  kind  of  investing 
membrane;  it  is  composed  of  tendinous  fibres,  running  parallcd 
with  each  other,  and  connected  by  other  fibres  of  the  same  kind 
passing  in  different  directions,  together  with  areolar  tissue  and  fine 
elastic  fibres.  When  freshly  exposed,  it  is  white,  ^;li8tening,  and 
iridescent,  and  is  firm,  unvieldinff.  and  but  littie  elastic.  It  encloses 
and  forms  distinct  sheaths  to  all  the  muscles  and  tendons.  It  is 
tMck  on  the  outer  and  least  protected  side  of  the  limb,  and  thinner 
at  its  inner  side.  It  is  finnl^  connected  to  the  bones,  and  to  the 
prominent  points  of  each  region,  as  to  the  pelvis,  knee,  and  ankle, 
in  the  lower ;  and  to  the  clavicle,  scapula,  elbow,  and  wrist,  in  the 
upper  extremity.  It  assists  the  muscles  in  their  action,  by  keeping 
up  a  tonic  nressure  on  their  surface ;  aids  materially  in  the  circula- 
tion of  the  fluids ;  and  in  the  pabn  of  the  hand  and  sole  of  the  foot 
is  a  powerful  protection  to  the  structures  which  enter  into  the  com- 
position of  those  regions.  In  some  situations  its  tension  is  regulated 
by  muscular  action,  as  by  the  tensor  vaginse  femoris  and  gluteus 
maximus  in  the  thigh,  by  the  biceps  in  the  leg,  and  bpr  the  biceps 
and  palmaris  lonffUs  in  uie  arm ;  in  other  situations  it  affords  an 
extansiva  surface  tor  the  origin  of  the  fibres  of  muscles. 
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The  Muscles  and  Fascue  may  be  arranged  in  conformity  with 
the  general  dlTinon  of  the  body  into — i.  Those  of  the  head  and  neck. 
2.  Thoee  of  the  trunk.  3.  Those  of  the  upper  extremitj.  4.  Those 
of  the  lower  extremity. 


MUSCLES  AND  FASCIA  OF  THE  HEAD  AND  NECK. 

These  admit  of  subdivision  into  those  of  the  head  and  face,  and 
thoee  of  the  neck. 

Muades  of  ihs  Head  and  Face. — These  muscles  may  be  divided 
into  groups  corresponding  with  the  natural  regions  of  the  head  and 
face ;  the  groups  are  eight  in  number,  namely  : — 


1.  Cranial  group. 

2.  Orbital  group. 

3.  Auriculsf  group. 

4.  Ocular  group. 


5.  Nasal  group. 

6.  Superior  lahial  group. 

7.  Inierior  labial  group. 

8.  Maxillary  group. 


The  muscles  of  each  of  these  groups  may  be  thus  arranged  : — 


1.  Cranial  Gronp. 

Occipito-frontaUs. 

2.  Orbital  Ghronp. 

Orbicularis  palpebrarum, 
Corrugator  supercilii, 
Tensor  tarsi 

3.  Aoricnlar  Qronp. 

AttoUens  auriculam, 
Attrahens  auriculam, 
Betrahens  auriculam. 

4.  Ocular  Group. 

Levator  palpebral 
Rectus  superior, 
Bectus  inferior. 
Rectus  intemus, 
Rectus  extemus, 
Obliquus  superior, 
Obliquus  inierior. 

5.  Nasal  Gronp. 

Pyramidalis  nasi, 
Compressor  nasi, 


Dilatator  naris. 
Depressor  alae  nasL 

6.  Snperior  Labial  Gronp. 

grbicularis  oris), 
vator  kbii  superions  alseque 
nasi 
Levator  labii  superioris  proprius, 
Levator  anguli  oris, 
Zygomaticus  major, 
Zygomaticus  minor. 

7.  Inferior  Labial  Group. 

g)rbicularis  oris),* 
epressor  labii  inferioris. 
Depressor  anguli  oris, 
Risorius  Santorini, 
Levator  labii  inferioris. 

8.  Maxillary  Ghroup. 

Masseter, 

Temporal  ^ 

Buccmator, 

Pterygoideus  extemus, 
Pterygoideus  intemus. 


*  Tbe  orUeakria  oris,  from  encircling  the  mouth,  belonge  neoewrUy  to  both  .the 
•apeiior  and  iafeilor  lanal  region ;  it  u  therefore  endoMd  irithin  ywiaUwim* 
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I.  OT&nial  Group. — Occipito-fron talis. 

DisBactioa,— The  otxypUo-frimialU  is  to  be  diseected  by  making  t 
longitudioal  inciBion  along  the  Tertex  of  the  head,  from  ibe  root  of 
the  nose  to  the  external  occipital  protuberance,  and  a  second  ineiaion 
along  the  forehead  and  aronnd  the  aide  of  the  head,  to  join  the  two 
extremities  of  the  piecedicg.  Dissect  the  integument  and  HUperficial 
fascia  carefully  outwards,  beginning  at  the  anterior  angle  of  the  flap, 
where  the  muscnlat  fibres  are  thickest,  and  remove  it  altoeether. 
This  dissection  requires  care  ;  for  the  muscle  is  veiy  thin,  and  with- 
out attention  would  be  raised  with  the  integninent. 

Fascia. — The  Baper&cial  fasci&  forms  a  firm,  dense  1^'er,  which 
is  closely  connected  with  the  integument  and  the  sur^ce  of  11m 
aponeurosis  of  the  occipito-frontalis  ;  behind  it  becomes  contiiiuoiii 
with  the  superficial  fascia  of  the  neck,  and  laterally  it  paasea  ovel 
tiie  temporal  aponeurosis,  and  may  be  traced  nearly  as  fai  aa  the 

Fin.  nH— HimjM  dI  Us  haul  and 
.  PrcDtal  portion  et  tba 
'fronUlU.     a.  IM  occlpUal 

irlt  TAlpobruum.  wfalcb 
I  tb4  comigator  flup«TcllU 
Jar  tanL      ;.  FfrminldaUl 

■  OTti.     B.    Lentar'liUI 

rii  Bisque  DUJ ;  tha  kdjotn- 

dculiu  between  figum  S 

>  the  Ublal  portlDIi  at  th* 

'  ir  bbtl  aupar'     ' 


pianod  by  the  posterior  bi 
of  the  itemo-rauTtDjd.  •* 
ati  i«  1*  the  ipleniiu.  - 


lyRoi 


iropriua ;  the  lower  pert  of  tJie 


n-   Levator   ^b!1  Inferio 
Superficial  portioD  of  thfl  i 


».  TompoTHl  foBcU  coverfb^  the 
temporal  muflcle.  vi.  Retnihene 
fturlcTilaDi,  w-  AnterlDr  IH1IJ7  of 
the  dlgaetrlc  \  the  tendon  ii  leeo 
puaing  through  ita  aponeurotic 
pulley.  B>  StylD-hyofd  mueele 
^4,  Hylo-hyoid.  9j.  Opper  put 
tnipetliu.     The  muacle  between  aj 


ima.  It  contains  between  its  layers  the  muscles  of  the  auricle, 
™„  the  superficial  vessels  and  nerves.  There  is  no  deep  fascia  on 
the  face  or  head,  nor  is  it  required ;  for  here  the  muscles  are  cloaely 
appUed  E^inst  the  bones,  upon  which  they  depend  for  support, 
lAiilst  in  the  eitremitiea  the  support  is  derived  from  the  dense  layer 
of  foacia  by  which  they  are  invested,  and  which  forme  for  each 
nmsde  a  distinct  sheatK 

The  OOOIPITO-FBONTAUS  is  a  broad  musculo-aponeuroUc 
layer,  which  C4>yera  the  whole  side  of  the  vertes  of  the  akull, 
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from  the  occiput  to  the  eyebrow.  It  consists  of  two  fleshy 
bellies  (often  aescribed  as  distinct  muscles),  and  an  intervening 
tendinous  aponeurosis.  The  ocdpiUU  portion  arises  from  the  outer 
two-thirds  of  the  superior  curved  line  of  the  occipital  bone, 
and  from>  the  mastoid  portion  of  the  temporal ;  its  fibres  pass 
upwards  to  be  inserted  into  the  posterior  margin  of  the  apo- 
neurosis. The  fnmUU  portion  is  thinner  and  jpaler  than  the  occi- 
pital, but  covers  a  larger  extent  of  surface,  its  nbres  are  continuous 
with  those  of  the  pyramidalis  nasi,  corrugator  supercilii,  and  orbi- 
cularis palpebrarum ;  immediately  above  the  root  of  the  nose  the 
fibres  01  tne  right  and  left  muscles  are  united,  but  as  they  pass 
upwards  a  small  angular  interval  is  left  between  them ;  they  are 
inserted  into  the  anterior  extremity  of  the  aponeurosis.  Most  of  the 
frontal  fibres  have  no  bony  attachment,  but  a  few  are  connected  with 
the  internal  angular  process  of  the  frontal  bone.  The  aponewrosis  of 
the  two  sides  covers  the  whole  of  the  vertex  of  the  skull,  and  ter- 
minates in  front  and  behind  in  narrow  processes  interposed  between 
the  fleshy  bellies ;  it  is  attached  posteriorly  to  the  occipital  protu- 
berance and  superior  curved  line,  and  receives  in  front  the  attach- 
ment of  the  anterior  bellies,  ending  about  the  middle  of  the  forehead. 
By  its  lateral  margins  it  gives  origin  to  the  attollens  and  attrahens 
auriculam  muscles,  and  is  continued  down  to  the  zygoma  as  a  thin 
layer  of  fascia. 

Relations. — This  muscle  is  in  relation  by  its  external  surface  with 
the  frontal  and  supraorbital  vessels,  supraorbital  and  facial  nerve, 
temporal  vessels  and  auriculo-temporal  nerve,  occipital  vessels  and 
nerves,  and  integument,  to  which  last  it  is  closely  adherent  Its 
under  sarfoM  is  attached  to  the  pericranium  by  a  loose  cellular  tissue, 
which  permits  considerable  movement. 

Nenre  Snpply. — Posterior  or  occipital  portion  by  the  posterior 
auricular ;  frontal  portion  by  the  temporal — both  branches  of  the 
facial 

ActionB. — The  occipital  portion  acting  alone  draws  the  scalp 
backwards.  The  frontal  x>ortion,  if  it  has  its  fixed  point  above, 
draws  the  eyebrows  upwards  and  produces  transverse  wrinkles  in 
the  forehead,  as  in  expressing  surprise,  wonder,  attention,  or  terror ; 
if  its  fixed  point  be  below  it  draws  forward  the  scalp.  By  the 
alternate  action  of  the  two  portions  the  scalp  is  drawn  to  and  uo  on 
the  underlying  pericranium. 

2.  Orbital  Oroni>.— 

Orbicularis  palpebrarum,  Corrugator  supercilii. 

Tensor  tarsL 

BiflBeetion. — Great  care  is  requisite  in  the  dissection  of  the  first 
of  these  muscles,  from  the  total  absence  of  subcutaneous  fat  over  tlie 
eyelids,  and  the  extreme  delicacy  of  the  muscular  fibres  which  cover 
tnem.  A  hook  should  be  introduced  into  the  palpebral  fissure  at 
the  outer  canthus,  and  one  of  the  other  hooks  o{  tihe  set  tai^Xki^ 
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to  the  table,  so  as  to  put  the  eyelids  slightly  on  the  stretch ;  an 
incision  should  be  maide  along  the  margin  of  each  lid,  and  the 
cut  already  made  from  the  scalp  to  the  root  of  the  nose  should  be 
carried  onwards  to  the  tip  of  that  organ.  The  skin  is  now  to  be 
raised  from  the  margin  oi  the  lids  as  a  delicate  layer  not  thicker 
than  ordinary  tissue  paper.  In  order  completely  to  expose  the 
orbicularis  it  will  be  necessary  to  make  an  additional  incision,  after 
the  skin  has  been  raised  from  the  lids,  from  the  outer  canthus  of  the 
«ye  on  to  the  lateral  aspect  of  the  head. 

The  0BBI0XJLABI8  PALPEBBABUM  is  a  sphincter  muscle, 
surrounding  the  orbit  and  eyelids,  and  consists  of  two  portions, 
external  and  internal.  The  extemai  or  orbital  portion  ariaeg  from  a 
short  tendon,  tendo  oculi,  situated  at  the  inner  angle  of  the  eve, 
from  the  nasal  process  of  the  superior  maxillary  and  internal  Angniar 
process  of  the  frontal  bone  ;  it  encircles  the  orbit,  and  is  inserted  mto 
the  inner  border  of  the  orbit  and  lower  border  of  the  tendo  oculi, 
some  of  its  fibres  being  continuous  with  the  upper  segment.  This 
portion  of  the  muscle  becomes  intimately  blended  with  the  occipito- 
irontalis  and  corrugator  supercilii ;  it  also  sends  off  slips  wnich 
communicate  with  the  muscles  of  the  upper  lip.  The  internal 
portion  (palpebral)  forms  a  curved  plane  oi  fibres  on  the  eyelids, 
thinner  and  paler  than  the  orbital  portion ;  extemallv  these  fibres 
are  attached  to  the  external  palpebral  ligament  and  border  of  the 
orbit,  some  being  continuous  with  the  orbital  portion  ;  internally 
they  are  attached  to  the  borders  of  the  lacus  lacnrymalis  and  tendo 
oculi.  The  borders  of  the  palpebral  portion  nearest  the  edges  of  the 
lids  are  thicker  than  the  rest,  and  termed  ciliary.  The  ciliary  por- 
tion is  redder  than  the  rest  of  the  palpebral,  and  is  continuous  with 
the  tensor  tarsi. 

A  few  fibres  placed  within  the  line  of  the  eyelashes  and  separated 
by  them  from  the  rest  of  the  orbicularis,  have  been  described  as  a 
distinct  muscle  under  the  name  of  ciliary  muscle  of  Riolan. 

The  tendo  oculi,  about  two  lines  in  length  and  one  in  breadth, 
is  attached  by  one  end  to  the  nasal  process  of  the  superior  maxillary 
bone,  close  to  the  edge  of  the  orbit ;  the  other  end  bifurcates  to  be 
inserted  into  the  inner  extremities  of  the  tarsal  cartilages  ;  from  its 
inner  side  is  given  off  a  process  which  spreads  over  the  lachrymal 
sac,  and  is  attached  to  the  crest  of  the  lachrymal  bone  ;  this  is  the 
reflected  aponeurosis  of  the  tendo  oculi,  and  serves  to  protect  the 
lachrymal  sac. 

Belations.  —  By  its  superficial  surface  the  muscle  is  closely 
adherent  to  the  integument,  from  which  it  is  separated  on  the  eye- 
lids by  a  loose  cellular  tissue.  By  its  deep  surface  it  lies  in  contact, 
ahovey  with  the  upper  border  ot  the  orbit,  corrugator  supercilii 
muscle,  frontal  and  supraorbital  vessels,  and  supraorbital  nerve  ; 
below,  with  the  lachrymal  sac,  levator  labii  supenoris  alteque  nasi, 
levator  labii  superioris  proprius,  zygomaticus  major  and  minor 
muscles,  and  malar  bone  ;  exterruUly,  with  the  temporal  fascia.  On 
the  eyelids  it  is  in  relation  with  the  broad  tarsal  ligament  and  tarsal 
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cartilages,  and  by  its  upper  border  is  connected  with  the  occipito- 
frontalis. 

Nerve  Siqiply. — ^Temporal  and  malar  branches  of  the  facial 

The  OORRUGATOB  SUPEBOILII  is  a  small,  narrow,  and 
pointed  muscle,  situated  immediately  above  the  orbit,  and  beneath 
the  upper  segment  of  the  orbicularis  palpebrarum.  It  ar%ae8  from  the 
inner  extremity  of  the  superciliary  riage,  and  is  ingerUd  into  the 
under  surface  of  the  orbicularis  palpebrarum.  Its  connection  with 
the  orbicularis  commences  near  the  supraorbital  foramen^  and  is 
continued  outwards  to  the  middle  of  the  orbital  arch. 

Selations. — By  its  mwTfi>cial  mrface,  with  the  pyramidalis  nasi, 
occipito-frontalis  and  orbicularis  palpebrarum ;  by  its  deep  nn/oce, 
with  the  supraorbital  vessels  and  nerve. 

TferVBmnlj, — The  facial  nerve. 

The  TQT80B  TARSI  (Homer's  muscle)  is  a  thin  plane  of  mus- 
cular fibres,  about  three  lines  in  breadth  and  six  in  length.  It  is 
best  dissected  (after  the  dissection  of  the  orbit  has  been  completed)  by 
separating  the  eyelids  from  the  eve,  and  turning  them  over  the  nose 
without  msturbmg  the  tendo  palpebrarum  oculi ;  Uien  dissect  away 
the  small  fold  of  mucous  membrane  called  plica  semilunaris,  and 
some  loose  cellular  tissue  under  which  the  muscle  is  concealed.  It 
ariees  from  the  orbital  surface  of  the  lachrymal  bone,  and  passing 
across  the  lachrymal  sac,  divides  into  two  slips,  which  are  continuo|^i 
with  the  margin  of  the  orbicularis  along  the  edges  of  the  lids ;  some 
few  of  its  fibres  being  attached  to  the  lachrymcu  canals  as  far  as  the 
puncta.  According  to  some  anatomists  the  tensor  tarsi  is  a  process 
of  the  orbicularis,  consisting  of  two  small  fasciculi  which  enclose  the 
lachrymal  canals,  and  then  spread  out  on  the  aponeurosis  of  the 
lachrymal  sac  to  be  inserted  into  the  crest  and  orbital  surface  of  the 
lachrymal  bone. 

Herve  Supply. — Infraorbital  branch  of  facial 

Actioiw. — The  palpebral  portion  of  the  orbicidaris  acts  involun- 
tarily in  closing  the  lias,  and  irom  the  greater  curve  of  the  upper  lid, 
upon  that  principally.  The  entire  muscle  constitutes  a  sphincter, 
drawing  at  the  same  time,  by  means  of  its  osseous  attachment,  the 
integument  and  lids  inwards  towards  the  nose.  The  corrugatores 
superciliorum  draw  the  eyebrows  downwards  and  inwards,  and  pro- 
duce the  vertical  wrinkles  of  the  forehead.  The  tensor  torn,  or  lacnry- 
mal  muscle,  is  an  auxiliary  to  the  orbicularis,  and  draws  the  extre- 
mities of  the  lachrymal  canals  inwards,  so  as  to  place  the  puncta  in 
the  best  position  for  receiving  the  tears.  It  compresses  the  lachrymal 
sac,  and  serves  also  to  keep  the  lids  in  relation  with  the  surface  of 
the  eye. 

3.  Anriciilar  Ghxmp.— 

Attollens  auriculam,  Attrahens  auriculam, 

Retrahens  auriculam. 

DiBSeettoiL — If  the  pinna  of  the  ear  be  drawn  down  by  m^KDA  t^l 
a  hook,  a  ridge  of  skin  will  rise  up,  extending  from  tiie  «bx  V>  V>[i<b 
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cut  ed^e  of  the  scalp ;  alons  this  rid^  an  incision  is  to  be  made  and 
the. skin  reflected  downwards ;  by  this  means  the  upper  of  tlie  three 
muscles  will  be  exposed.  In  like  manner  the  pinna  must  be  drawn 
backwards  to  expose  the  attrahens,  and  forwards  to  expose  the  letra- 
hens,  the  skin  being  removed  by  an  incision  close  around  the  base 
of  the  ear,  supplemented  by  others  running  in  the  course  of  the 
muscles.  The  muscles  are  best  dissected  by  commencing  with  their 
tendons,  and  thence  proceeding  in  the  course  of  their  radiating  fibres 

The  ATTOLLEKS  AURIOULAM,  the  lai^  of  the  tib^  is 
a  thin  triangular  plane  of  muscular  fibres,  arising  from  the  latml 
portion  of  the  aponeurosis  of  the  occipito-frontalis  at  about  the 
middle  of  the  temporal  ridge,  and  inserUa  into  the  upper  part  of  the 
concha  and  inner  and  upper  part  of  the  pinna. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and 
by  the  internal  wath  the  temporal  fascia. 

It  receives  its  nerve  supply  from  the  occipitalis  minor  nerve,  with 
some  filaments  from  the  facial  nerve. 

The  ATTRAHENS  AUBIOULAM,  also  triangular,  onset  from 
the  lateral  portion  of  the  aponeurosis  of  the  occipito-frontalis  above 
the  zvgoma,  and  is  inserted  into  the  spine  of  the  helix.  It  is  often 
blenaed  with  the  anterior  edge  of  the  former  muscle. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and 
by  the  internal  with  the  temporal  fascia  and  temporal  artery  and 
veins. 

It  receives  its  nerve  supply  from  filaments  of  the  faciaL 

The  EETRAHENS  AURIOnLAM  arises  by  two  (sometimes 
three)  muscular  slips  from  the  root  of  the  mastoid  process.  They 
are  inserted  into  the  posterior  surface  of  the  concha. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and 
by  its  internal  surface  with  the  mastoid  portion  of  the  temporal 
bone. 

It  is  supplied  by  the  posterior  auricular  branch  of  the  facial  nerve. 

Actions. — The  actions  of  the  auricular  muscles  are  expressed  in 
their  names ;  they  have  but  little  power  in  man,  but  are  important 
muscles  in  brutes. 

4-  Ocular  Group. — 

Levator  palpebne,  Rectus  intemus. 

Rectus  superior,  Rectus  extemus, 

Rectus  inferior,  Obliquus  superior, 

Obliquus  inferior. 

Dissection. — To  open  the  orbit  (the  calvarium  and  brain  having 
been  removed)  the  frontal  bone  must  be  sawn  through  at  the  inner 
extremity  of  the  orbital  ridce,  the  saw  being  directea  to  the  supra- 
orbital notch  ;  and,  externally,  at  its  outer  extremity.  The  roof  of 
the  orbit  may  then  be  comminuted  with  the  hammer — a  process 
easily  accomplished,  on  account  of  the  thinness  of  the  orbital  plate 
of  the  frontal  bone  and  lesser  wing  of  the  sphenoid.  The  super- 
ciliary  portion  of  the  orbit  may  next  be  driven  forwards  by  a  smart 
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blow,  and  the  external  angular  process  and  external  wall  of  the 
orbit  outwards  in  the  same  manner ;  the  broken  fragments  of  the 
roof  of  the  orbit  should  then  be  removed.  By  this  means  the  peri- 
osteum will  be  exposed  imbroken  and  undisturbed.  Remove  the 
periosteum  from  the  whole  of  the  upper  surface  of  the  exposed  orbit, 
and  examine  the  parts  beneath. 

The  LEVATOR  PALPEBBJE  is  a  long,  thin,  and  triangular 
muscle,  situated  in  the  upper  part  of  the  orSit  on  the  middle  une  ; 
it  arues  from  the  under  sunace  of  the  lesser  wing  of  the  sphenoid, 
above  and  in  front  of  the  optic  foramen,  and  is  iiuSrted  into  the  upper 
border  of  the  superior  tarsal  ciurtilage  b^  a  broad  but  thin  tendon. 

SelatioiUi. — By  its  upper  surface  with  the  fourth  nerve,  supra- 
orbital nerve  and  arterv,  periosteum  of  the  orbit,  and,  in  front, 
inner  face  of  the  broad  tarsal  ligament  By  its  wnder  surface  it 
rests  on  the  superior  rectus,  globe  of  the  eye,  and  conjunctiva ;  it 
receives  its  nerve  and  artery  by  this  aspect 

Nerve  Saiiply. — Superior  division  of  the  third  nerve. 

The  BEOTUS  SUPEBIOB  (attollens)  arises  from  the  upper 
margin  of  the  optic  foramen,  and  irom  the  fibrous  sheath  of  the  optic 
nerve ;  and  is  inserted  into  the  upper  surface  of  the  globe  of  the  eve 
at  a  point  somewhat  more  than  three  lines  from  the  margin  of  the 
cornea. 

Belations. — By  its  upper  surface  with  the  levator  palpebrse 
muscle ;  by  the  under  surface  with  the  optic  nerve,  opnthalmic 
artery  and  nasal  nerve,  from  which  it  is  separated  by  the  adipose 
tissue  of  the  orbit,  and,  in  front,  with  the  globe  of  the  eye,  the 
tendon  of  the  superior  oblique  muscle  being  interposed. 

Nerve  Supply. — Superior  division  of  the  third  nerve. 

The  BEOTUS  INFBBIOB  (depressor)  arises  from  the  inferior 
margin  of  the  optic  foramen  by  a  tendon  (ligament  of  Zinn)  which 
is  common  to  it  and  the  internal  and  external  rectus,  and  from  the 
fibrous  sheath  of  the  optic  nerve ;  it  is  inserted  into  the  inferior 
surfeu^  of  the  globe  of  the  eye,  a  little  more  than  two  lines  from  the 
margin  of  the  cornea. 

Belations. — By  its  upper  surface  with  the  optic  nerve,  inferior 
branch  of  the  third  nerve,  adipose  tissue  of  the  orbit  and  under 
surface  of  the  globe  of  the  eye.  By  its  under  surface  witn  the  perios- 
teum of  the  floor  of  the  orbit,  and  inferior  oblique  muscle* 

Nerve  Supply. — Inferior  division  of  the  third  nerve. 

The  BEOTUS  INTEBNUS  (adductor),  the  thickest  and  shortest 
of  the  straight  muscles,  arises  from  the  common  tendon,  and  from 
the  fibrous  sheath  of  the  optic  nerve ;  and  is  inserted  into  the  inner 
surface  of  the  globe  of  the  eye  at  two  lines  from  the  margin  of  the 
cornea. 

Belftiionfl. — By  its  internal  surface  with  the  optic  nerve,  adipK)6e 
tissue  of  the  orbit  and  eyebaU.  By  its  outer  surface  with  the  perios- 
teum of  the  orbit ;  by  its  upper  oarder  with  tne  anterior  and  pos- 
terior ethmoidal  vessels,  nasal  and  infra-trochlear  nerve. 

Nemre  Supply* — ^Inferior  division  of  the  thiid  nerr^ 
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The  BE0TU8  EZTEKNTJS  (abductor),  the  loiij,^^!  of  the  ataiAt 
[.iiiBi-lPB.  nn^M  1.V  iirr.  ha^^a  ™.  vith  the  origm  of  the  aapmor 
rectuHj  from  tiie  nurpn  of  tlie 
optic  funimeti,  the  other  poitl; 
from  the  common  tendon,  •nd 
partly  from  the  lower  nurran 
of  the  sphenoidal  fiaaure ;  Uie 
nasal,  third,  and  aith  neiret 
and  ophthalmic  vein  i™«ftiig 
between  them.  It  is  tntertei 
into  the  outer  surface  of  tlie 
f{lobe  of  the  eye,  a  little  more 
tjian  two  lines  firom the  matgin 
of  the  comea. 


I.  Levator  palp 


Iter  ■Ida  o(  the  right  orbit,    gixth,  and  optic  Derrea,  cUiaiT 

•\  hSSl.fSl'Z  B^ieiion  «a  n.ryM,7pttl»f- 

J.  lig  two  b«d*  of  oriciu   mic  artery  and  vein,  adipose 

;:  iir»^-^™"*.1^J,,?'S.  ™;.  ""■»  '<  '!■•  "'•'<<  i-toijr 

I nrertor  oblique.  oblique  muscle,  and  eyebaU. 

By  its  external  mrface  with  tbe 
perioeteum  of  the  orbit  and  lachrymal  gland  ;  by  the  upper  border 
with  the  lachrymal  veasek  and  nerve. 

NSTTO  Supply,— The  aiith  nerve. 

Tbe  recti  muscles  present  several  characters  in  common ;  thu^ 
they  are  thin,  have  each  the  form  of  an  isosceles  tTian){le,  bear  the 
same  relation  to  the  globe  of  the  eye,  and  are  inserted  is  a  similar 
manner  into  the  sclerotic,  at  about  two  lines  from  the  circumference 
of  the  cornea.  Tlie  points  of  difference  relate  to  thickness  and 
length  ;  the  internal  rectus  is  the  thickest  and  shorteHt,  the  external 
the  longest,  and  the  superior  the  most  thin.  The  insertion  of  the 
four  recti  into  the  globe  of  the  eye  forms  a  tendinous  expanaion, 
which  is  continued  aa  far  as  tbe  mai^n  of  the  cornea,  and  is  tenned 
(UTiica  fdhvgiivea. 

The  OBLIQUUa  SUPEKIOR  (trochlcaris)  is  a  fusiform  muscle 
arwing  from  the  margin  of  the  optic  foramen,  and  from  the  fibrous 
sheath  of  tbe  optic  nerve  ;  it  passes  forward  to  the  pulley  at  the 
internal  angular  process  of  the  frontal  bone ;  its  tendon  is  then 
reflected  outwards  beneath  the  superior  rectus  to  the  outer  part  of 
the  globe  of  the  eye,  where  it  is  xmerUd  into  the  sclerotic  coat^  at 
about  midway  between  the  mai^n  of  the  comen  and  the  optic  nerve. 
The  trockUa  or  pulley  of  the  superior  oblique  muscle  ia  a  fibro- 
cartilaginous ring  attached  to  tbe  depression  beneath  the  internal 
angular  process  of  the  frontal  bone.  The  ring  is  flat,  about  a  line  in 
width,  and  provided  with  a  synovial  membrane,  which  is  continued, 
together  with  a  fibrous  sheath,  for  a  short  distance,  upon  the  tendon. 
Sometimes  the  ring  is  supported,  or  in  part  formed,  by  a  process 
ofbon& 
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Belations. — By  its  superior  surface  with  the  fourth  nerve,  supra- 
trochlear nerve,  superior  rectus,  and  periosteum  of  the  orbit  By 
the  irrferior  surface  with  the  adipose  tissue  of  the  orbit,  globe  of  the 
eye,  upper  boraer  of  the  internal  rectus,  and  the  vessels  and  nerves 
ei«Bii^aiat  boidez. 

Nerve  Supply. — The  fourth  nerve. 

The  OBLIQUTJS  INPEBIOBi  a  thin  and  narrow  muscle,  arises 
from  the  inner  mar^  of  the  superior  magillary  bone,  immediately 
external  to  the  lacnrymal  groove,  and  passes  beneath  the  inferior 
rectus,  to  be  inserted  into  the  outer  and  posterior  part  of  the  eyeball, 
at  about  two  lines  from  the  entrance  of  the  optic  nerve. 

Balations. — By  its  superior  surface  with  the  inferior  rectus  muscle 
and  eyeball ;  by  the  inferior  surface  with  the  periosteum  of  the  floor 
of  the  orbit,  and  external  rectus. 

Nerve  Supply. — Inferior  division  of  the  third  nerve. 

Fasclb  of  ths  Orbit. — The  muscles  of  the  orbit  are  separated 
from  the  globe  of  the  eyeball  and  structures  immediatelv  surround- 
ing the  optic  nerve,  by  a  fascia,  which  is  continuous  with  the  broad 
tarsal  li^^unent  and  tarsal  cartilages.  This  fascia  is  termed  tunica 
vaginalis  oculi,  or  capsule  of  Tenon.  It  surrounds  the  eyeball  except 
at  the  anterior  part  where  it  is  reflected  on  the  inside  of  the  conjunc- 
tiva and  eyelias,  and  is  pierced  anteriorly,  for  the  passage  of  the 
six  orbital  muscles,  by  six  openings,  through  which  tne  tendons  of 
the  muscles  play  as  through  pulleys.  From  this  fascia  processes 
pass  off  into  the  fat  of  the  orbit,  and  form  delicate  sheaths  for  the 
muscles ;  they  also  divide  the  cavity  of  the  orbit  into  a  number  of 
loculi  filled  with  fat  These  septa  of  fascia  are  thickest  at  the 
inside  near  the  lachrymal  sac,  and  at  the  outer  side  near  the  margin 
of  the  orbit,  blending  in  the  latter  situation  with  the  external  pal- 
pebral ligament  and  periosteum.  In  several  places  they  contain 
unstriped  muscular  tissue  as  well  as  elastic  tissue,  and  it  is  believed 
that  they  thus  become  effective  in  restoring  the  eyeball  to  its  position 
of  rest  alter  the  muscles  have  ceased  to  act 

Actions. — The  levator  palpebrse  raises  the  upper  eyelid.  The 
four  recti,  acting  singly,  pull  the  eyeball  in  the  four  oirections — 
upwards,  downwards,  inwards,  and  outwards.-  Acting  by  pairs, 
they  carry  the  eyeball  in  the  diagonal  of  these  directions,  viz., 
upwards  and  inwards,  upwards  and  outwards,  downwards  and  in- 
wards, downwards  and  outwards.  Acting  all  toother,  they  directly 
retract  the  globe  within  the  orbit  The  supenor  oblique  muscle, 
acting  alone,  rolls  the  globe  inwards  and  forwards,  and  carries  the 
pupil  outwards  and  downwards  to  the  lower  and  outer  angle  of  the 
orbit  The  inferior  oblique,  acting  alone,  rolls  the  globe  outwards 
and  backwards,  and  carries  the  pupil  outwards  and  upwards  to  the 
upper  and  outer  angle  of  the  eye.  The  superior  rectus  when  acting 
alone  tends  not  only  to  raise  the  eyeball  but  also  to  carry  it  inwards, 
and  rotate  it  slightly  on  its  own  axis ;  this  tendency  to  invertion 
and  rotation  is  corrected  by  the  combination  of  that  muscle  with  the 
inferior  oblique,  the  latter  tending  to  direct  the  pupil  ouVwvxdA  «aA 
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to  rotate  the  1)all  in  the  opposite  direction  to  the  rectUB.  In  like 
manner  the  inferior  rectus  and  superior  oblique  are  combined  in 
their  action,  the  oblique  muscle  correcting  the  tendency  of  the  rectus 
to  carry  the  eyeball  inwanls,  and  to  rotate  the  ball  on  its  own  axia. 
In  all  obli(jue  movements  of  direction  there  is  a  combination  of  two 
recti  with  one  oblique  muscle  ;  the  actions  performed  by  the  several 
muscles,  and  the  way  in  which  they  are  associated,  are  well  shown  in 
the  subjoined  Uible  taken  from  Beaunis'  work  : — 


Number  of  Muscles  in 
Activity. 

One 


Two 


Three 


( 


Direction  of  Line  of 
Regard. 

Inwanls  . 
Outwards 

Upwards  . 

Downwards 

'  Inwards     and    Up- 
wards . 

Inwards  and  Down- 
wards  . 

Outwards   and    Up- 
wartls   . 


I 


Outwards  and  Down- 
wartls   . 


Moacles  Acting. 

Internal  rectua 
External  rectus. 
Superior  rectus. 
Inferior  oblique. 
Inferior  rectus. 
Superior  oblique. 
Internal  rectus. 
Superior  rectus. 
Inferior  oblique. 
Internal  rectus. 
Inferior  rectus. 
Superior  oblique. 
( External  rectus. 

<  Superior  rectus. 
( Inferior  oblique. 
(  External  rectus. 

<  Inferior  rectus. 

(  Superior  oblique. 


5.  Nasal  Group.— 


Pyramidalis  nasi, 
Compressor  nasi, 


Dilatator  naris, 
Depressor  alai  nasi. 


Dissection. — The  incision  already  made  down  the  centre  of  the 
nose  is  to  be  continued  round  the  margin  of  the  ala  to  the  lower 
edge  of  the  septum,  from  thence  down  the  middle  of  the  upper  lip 
to  its  free  margin ;  from  this  point  it  should  be  carried  round  the 
mouth  to  the  middle  of  the  lower  lip,  and  from  thence  vertically 
downwards  to  the  chin.  The  whole  of  the  flap  must  now  be  care- 
fully dissected  back,  care  being  taken  to  keep  the  knife  very  close 
to  the  inner  surface  of  the  skin. 

•  The  PYEAMIDALIS  NASI  is  a  small  pyramidal  slip  of  mus- 
cular fibres  sent  downwards  on  the  bridge  of  the  nose  by  the 
occipito-frontalis.  It  becomes  tendinous  and  is  inserted  into  the  ten- 
dinous expansion  of  the  compressor  nasi. 

Relations.  —  By  its  upper  surface  with  the  integument ;  by  its 
under  surface  with  the  periosteum  of  the  frontal  and  nasal  bone.  Its 
(nUer  border  corresponds  with  the  edge  of  the  orbicularis  palpebrarum  ; 
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its  vnur  border  vith  its  fellow,  from  which  it  is  sepuated  by  a  narrow 
celluUr  space. 

Hnre  Sapply.— Inftaorbitol  branch  of  facial 

The  OOHFBESSOB  KABI  ia  a  thin  and  triangular  muscle  ;  it 
orwet  by  its  apex  from  the  canine  ridge 
of  the  superior  maxillaiy  bone,  and 
spreads  out  upon  the  side  of  the  nose 
into  atbintendinousexpansion, which 
is  continuous  across  the  ridge  with  the 
muscle  of  the  opposite  side  and  aboTe 
with  the  tendon  of  the  pjramidalis 
na«L  It  is  connected  at  its  origin  with 
a  mnscular  fasciculus  which  is  attached 
to  the  dobbI  process  of  the  superior 
maxillaiT  bone  immediately  betow  the 
origin  of  the  levator  labii  BUperioris 
alffique  nasL  This  muscular  slip  was 
termed  bj  Albinus,  mv*euliu  arunna- 
ttu,  from  its  attachment  to  bone  by 
both  ends ;  and  by  Santorinus,  mut- 
eidtu  rhimiboideut. 

SsIaUoiu. — By  its  mperfieial  lur- 
faee  with  the  levator  labii  auperiorispro 
prins,  levator  labii  superioris  alteque 
nasi,  and  integument ;  by  its  dtep  nir- 
faee  with  the  superior  maxillary  and 
nasal  bone,  and  with  the  alar  and  ' 
lateral  cartilage  of  the  noae. 

S&rve  Sapi^. — I  nfraorbital  branch 
of  facial. 

The  DILATATOR  NARIS  is  a  ' 
tbin  and  indistinct  muscular  apparatus 
expanded  on  the  ala  of  the  nostril,  and 
consisting  of  an  anterior  and  posterior 
slip.  The  anterior  slip  (levator  pro- 
pnos  aln  iiftsl  antenor)  ariiei  m>m 
the  upper  border  and  surface  of  the 
alar  cartilage,  and  is  interted  into  the 
integument  of  the  border  of  the  nos- 
tril The  posterior  slip  (levator  propiinfl  al»  nad  postorior) 
aritet  from  the  nasal  process  of  the  superior  maiillary  bone  aiia 
sesamoid  cartilagea,  and  is  imerUd  into  the  posterior  half  of  the 
intef;ument  of  the  border  of  the  nostril.  These  muscles  are  difficult 
"'  ■' — ection,  from  the  cloee  ailhesion  of  the  integument  to  the  nasal 


;■  Lentor  ptnprliu  aIb 

-lor,     6.1- — ■   - 

jUib  latl  pcat«rlar. 


Hnre  Bnplr.^Infeaorbital  branch  of  facial. 

The  DEPKEBBOS  AUB  NASI  (depresHn-  labii  superioris 
olieque  nasi}  is  brought  into  view  by  drawing  upwuds  the  upper 
lip  and  imiaing  the  mucous  memfamie.     It  onsu  fntn  An  sK^onm 


'  .1 1  1  1.-^    IKl.-^l.     <U^ 


•  Mi'ipito-lVoiitalis,  assists   tliat  uiuscle 
«l<»\vii  till'  iiiiKT  an.u'l<'  <»i   tlu*  <*yi'l>r<>\v  a 
wrinkk'S  across  the  root  of  tlie  nose. 
aponeurusiB  of  tlie  compresHores  uaai,  a 
The  compieasores  nasi  appear  to  act  in 
preanng  the  naiee ;  hence  prohably  th 
mm  panlyria  of  these  muscles  in  the 
comprasion  of  the  brain.    The  dilatat 
noetriL  and  the  depresBor  aln  nasi  dn 
and  eoliinma  of  the  noee,  the  depresuon 
by  the  naao-labialis. 
6.  Bopeiior  Laliial  Oroup.— 

Orbieolaria  oria, 

Levator  labii  anperioris  alaeque  nasi, 

Levator  labii  snperioris  pioprius, 

DiflsectioiL — The  skin  has  been  aire 
display  the  preceding  group,  but  it  is  m 
in  the  an^  of  the  mouth  and  carry  it  do 
musdes  <n  the  upper  lip  on  the  stretch 
muscular  fascia. 

The  OSBIOULABIB  OBIS  is  a  spl 
sunounding  the  mouth,  and  possessing  c 
nor  insertion.  It  is  composed  of  two  tl 
fibres,  which  embrace  the  rima  of  the  m< 
extremities,  where  they  are  continuous  n 
nator  and  the  other  muscles  connected  wi 
The  upper  a^(ment  is  Attn**^**^  *» — 
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lips,  with  which  it  is  closely  connected.  By  its  deep  iurfaee  with 
the  mucous  membrane  of  the  mouth,  the  labial  glands  ana  coronary 
arteries  being  interposed.  By  its  ctreumference  with  the  numerous 
muscles  which  move  the  lips,  and  by  the  inner  border  with  the 
mucous  membrane  of  the  margin  of  the  mouth. 
Nerve  Supply. — Infraorbital  and  buccal  branches  of  the  faciaL 
The  LEVATOR  LABH  SUPEBIOBIS  ALJEQUE  NASI  is 
a  thin  triangular  musde ;  it  ari$e»  from  the  upper  })art  of  the  nasal 

Srocess  of  the  superior  mazillai^  bone  ;  and,  oecominff  broader  as  it 
escends,  is  interted  by  two  portions,  one  into  the  ala  ot  the  nose,  the 
other  into  the  orbicularis  ons  and  upper  lip. 

BelatioiUL — By  its  superficial  eurfiiee  with  the  orbicularis  palpe- 
brarum, feudal  artery,  and  integument  By  its  deep  ewrface  with  the 
superior  maxillary  lM>ne,  musciuus  anomalus,  compressor  nasi,  dilatator 
naris,  and  alar  cartilage. 

Nenre  Supply. — nifraorbital  branch  of  faciaL 

The  LEVATOR  LABU  SUPERIORIS  PROPRIUS  is  a  thin 
quadrilateral  muscle ;  it  ariaes  from  the  lower  border  of  the  orbit, 
immediately  above  the  infraorbital  foramen,  and  passing  obliquely 
downwards  and  inwards,  is  inserted  into  the  integument  of  the  upper 
lip,  its  deep  fibres  being  blended  with  those  of  the  orbicularis. 

Relations. — By  its  superficial  swrface  with  the  lower  segment  of 
the  orbicularis  palpebrarum,  facial  artery,  and  integument  Bv  its 
de^  twrface  with  the  compressor  nasi,  levator  anguli  oris,  orbicuiaris 
oris,  and  infraorbital  artery  and  nerve. 

Nerve  Supply. — Infraorbital  branch  of  faciaL 

The  LEVATOR  ANGULI  ORIS  (caninus^  aritee  from  the 
canine  fossa  of  the  superior  maxillary  bone,  ana  passes  obliquely 
downwards  and  outwards  to  be  vneerted  into  the  angle  of  the  mouth ; 
its  fibres  being  continued  into  the  inferior  segment  of  the  orbicularis 
and  depressor  anguli  oris. 

Relations.  —  By  its  superficial  surface  with  the  levator  labii 
superioris  proprius,  branches  of  the  infraorbital  artery  and  nerve, 
and  inferiorly  with  the  integument  By  its  deep  surface  with  the 
superior  maullary  bone  and  Buccinator  muscle. 

Nerve  Supply. — Infraorbital  brandi  of  faciaL 

The  ZY001£ATIO  muscles  are  two  slender  fasciculi  of  fibres 
which  arise  from  the  malar  bone,  and  are  inserted  into  the  upper 
lip.  The  zygomaticus  major  descends  to  the  andle  of  the  mouth, 
and  is  continuous  with  the  inferior  segment  of  the  orbicularis, 
depressor  anguli  oris,  and  risorius  SantorinL  The  zvgomaticus 
minor,  lying  in  front  of  the  m%jor,  becomes  connected  with  the 
outer  border  of  the  levator  labii  superioris  proprius,  and  is  attached 
to  the  integument  of  the  upper  lip.    This  muscle  is  often  wanting. 

Relations. — The  zygomaticus  major  is  in  relation  by  its  super- 
ficial surface  with  the  lower  segment  of  the  orbicularis  palpebrarum 
above,  and  with  the  fat  of  the  cheek  and  integument  for  tne  rest  of 
its  extent  Bv  its  deep  surface  with  the  malar  bone,  maueter, 
buccinator,  and  faidai  vessels.    The  eifgomaticus  minor  bdn^mtixsciX 


]in>|iriin  u  till'  iirii[M-r  i-U'Vutor  i>f  the 
ciraWB  the  lip  a  little  to  one  side.  T 
vaan  the  Isntor  aite  nasi,  ia  brought  ii 
oontempt  or  deriuon.  The  levator  an( 
montlt  and  dntws  it  inwanli,  while  th< 
and  ontwaria,  as  in  laughing,  and  piodi 
In  the  movement  of  laughter  the  lyg 
ristnint  Saatorini. 

7.  Xnfkrlor  LabUl  Group.— 
DepreaauT  labii  inferioria, 
'Depreaaor  ""i;"!'  oris, 

SlgUCtiai. — To  diaaect  the  inferior 
indaion  already  made  along  the  margin  o 
Diaaect  off  the  intasnment  and  superflci 
and  the  mnadee  of  tne  inlerior  labial  reg 

The  DSPBESSOB  LABn  UTTSB 
or^Mtfcom  the  oblique  line  br  the  aide  of 
jaw,  and  paaaing  upwarda  and  inwards,  ia 
mnaele  and  integunent  of  the  lower  lip 
witb  thoaa  of  tM  oppoaite  mnaele,  the  o 
the  an^  of  the  moutL  Thia  muscle 
colonr,  and  ita  &bne  are  mixed  with  a  o 
BO  that  it  ia  Terr  difficult  to  make  a  good 

BaUtlonii— By  ita  luperfieiai  twrfitet  1 
part  of  the  d«iw"— "- " 
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its  deep  mHace  with  the  depressor  labii  iiiferioriB,  buccinator,  and 
branches  01  the  mental  nerve  and  artery. 

Nerve  Supply. — Supra-maxillary  of  £Eu:iaL 

The  BISOBIUS  8ANT0BINI  is  a  thin  and  triangular  muscle, 
consisting  of  a  few  scattered  fasciculi  of  fibres  which  ariee  from  the 
fascia  covering  the  masseter  muscle,  and  converge  to  the  angle  of  the 
mouth,  where  they  become  connected  with  the  outer  border  of  the 
dej)res8or  an^uli  oris,  and  continuous  with  the  zyeomaticus  major. 
Tnis  muscle  is  generally  regarded  as  a  part  of  the  pL&tysma  myoiaes. 

Nenre  Supp^.— Supra-maxillary  01  fetciaL 
,  The  LEVATOR  LABU  INFERIOBIS  Gevator  menti)  is  to  be 
dissected  by  evertinc  the  lower  lip,  and  raising  the  mucous  mem- 
brane. It  is  a  short  but  strong  muscle  ariiing  fi^m  the  incisive  fossa 
of  the  lower  jaw,  and  inserted  into  the  integument  of  the  chin.  It 
is  in  relation  with  the  mucous  membrane  of  the  mouth,  with  its 
fellow,  and  with  the  depressor  labii  inferiorii*. 

Nerve  Supphr* — Supra-maxillary  of  facial 

The  whole  of  the  muscles  of  the  face  have  attachments  to  the 
integuments,  as  well  as  to  each  other  and  to  the  bones,  and  it  is 
chiefly  in  consequence  of  the  integumentary  attachments  that  they 
act  as  muscles  of  expression,  for  it  is  by  this  means  that  the  ridges 
and  furrows  which  give  such  characteristic  expressions  to  the  face 
are  produced. 

Actions. — The  depressor  labii  inferioris  draws  the  lower  lip  down- 
wards, and  a  little  outwards.  The  depressor  anguli  oris,  from  the 
radiated  direction  of  its  fibres,  will  pull  the  angle  of  the  mouth  either 
downwards  and  forwards,  or  downwards  and  backwards,  and  be 
expressive  of  grief;  or  acting  with  the  levator  anguli  oris,  ^go- 
maticus  major,  and  risorius  Santorini,  will  draw  the  an^e  of  me 
mouth  upwards  and  backwards,  or  directly  backwards.  Ine  levator 
labii  inferioris  raises  and  protrudes  the  integument  of  the  chin. 

S.  Maadllaxy  Group. — 

Masseter,  Buccinator, 

TemporaJ,  Pterygoideus  extemus, 

Pterygoideus  intemus. 

DissectioiL — The  flap  alreadv  obtained  must  be  carried  as  fax 
back  as  the  posterior  margin  of  the  ramus  of  the  jaw,  and  Uie  struc- 
tures which  cover  the  masseter  must  be  cut  away. 

Fabcia. — The  masseter  muscle  is  covered  bv  a  strong  layer  of 
fascia  continued  on  to  it  from  the  surface  01  the  parotid  gland 
(parotideo-nuiMetene  fiuda) ;  below,  it  may  be  traced  mto  the  neck, 
where  it  is  found  to  be  continuous  with  the  anterior  layer  of  the 
deep  cervical  fascia.  It  is  intimately  connected  with  the  tendinous 
fibres  of  the  muscle,  and  is  attached  above  to  the  lower  border  of  the 
zygomatic  arch. 

The  iCAflftk-i-KK.  {pMffedofuuj  to  chew)  is  a  short)  thick,  and  some- 
what quadrilateral  muscle,  composed  of  two  planM  ol  ^bi^  vk^x- 
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ficial  and  deep.  The  mperfieial  layer  ariies  by  a  strong  aponenrosis 
^m  the  malar  process  of  the  superior  maxillary  bone  and  lower 
border  of  the  malar  bone,  and  passes  downwards  and  backwaids  to 
be  inserted  into  the  ramus  and  angle  of  the  inferior  maTilla.  The 
deep  layer  arises  from  the  lower  border  of  the  malar  bone  and  xygio- 
matic  process  of  the  temporal,  and  passes  downwards  and  forwams, 
to  be  inserted  into  the  upper  half  of  the  ramus. 

Belations. — By  its  external  surface  with  the  zygomaticus  major, 
risorius  Santorini  and  platysma  myoides,  parotid  gland  and  Stenson't 
duct,  transverse  facial  artery,  pes  anserinus,  and  integument  By 
its  internal  surface  with  the  temporal  muscle,  buccinator,  from  which 
it  is  separated  by  a  mass  of  fat,  and  ramus  of  the  lower  jaw.  By  its 
posterior  border  with  the  parotid  gland  ;  by  the  anterior  border  with 
the  facial  artery  and  vein. 

Nerve  Supply. — Masseteric  branch  of  the  inferior  mazillary  of 
the  fifth  cerebral  nerve. 

Fascia. — The  strong  aponeurotic  layer  which  covers  the  temporal 
muscle  is  called  the  temporal  fascia  or  aponeurosis ;  it  is  attached 
above  to  the  posterior  border  of  the  malar  bone  and  the  temporal 
ridge  on  the  frontal,  parietal,  and  temporal  bones.  Below  it  separates 
into  two  layers,  between  which  there  is  a  small  quantity  ol  fat,  a 
small  nerve  derived  from  the  orbital  branch  of  the  superior  maxil- 
lary nerve,  and  the  orbital  branch  of  the  temporal  artery.  Of  these 
two  layers  one  is  attached  to  the  outer,  and  the  other  to  the  inner 
surface  of  the  zygoma. 

Dissection. — -Make  an  incision  along  the  upper  border  of  the 
zygoma,  for  the  purpose  of  separating  the  temporal  fascia  from  its 
attachment  Then  saw  through  the  zygomatic  process  of  the  malar 
bone,  and  through  the  root  of  the  zygoma  near  the  meatus  auditoriua 
Draw  down  the  zygoma,  and  with  it  the  origin  of  the  masseter,  and 
dissect  the  latter  muscle  away  from  the  ramus  and  angle  of  the 
inferior  maxilla.  Now  remove  the  temporal  fascia  from  the  rest  of 
its  attachment,  and  the  whole  of  the  temporal  muscle  will  be  brought 
into  view. 

The  TEliPOBAL  is  a  broad  and  radiating  muscle,  occupying  a 
considerable  extent  of  the  side  of  the  head,  and  filling  the  temporal 
fossa.  It  arises  by  tendinous  fibres  from  the  whole  length  oi  the 
temporal  ridge,  and  by  muscular  fibres  from  the  temporal  fascia  and 
entire  surface  of  the  temporal  fossa,  excepting  the  anterior  or  malar 
wall.  Its  fibres  converge  to  a  strong  and  narrow  tendon,  which  is 
inserted  into  the  apex,  internal  surface,  and  anterior  border  of  the 
coronoid  process  of  the  lower  jaw,  as  far  down  as  the  junction  of  the 
body  and  ramus. 

Bielations. — By  its  external  surface  with  the  temporal  fascia  (which 
separates  it  from  the  attoUens  and  attrahens  auriculam  muscles,  and 
temporal  vessels  and  nerves)  and  Tiith  the  zygoma  and  masseter.  By 
its  internal  surface  with  the  bones  forming  the  temporal  fossa,  the 
external  pterygoid  muscle,  part  of  the  buccinator,  and  the  internal 
inaxillarjr  artery  with  its  deep  temporal  branches. 
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Nenre  Supply. — ^Temporal  bianclies  of  the  inferior  maxillary  of 
ihe  fifth  cerebnd  nerve. 

DiflBectioiL — Bj  sawing  through  the  coronoid  process  near  its 
base,  and  pulling' it  upwards,  together  with  the  temporal  muscle, 
which  may  be  dissected  from  the  K^sa,  we  obtain  a  view  of  the  entire 
extent  of  the  buccinator  and  external  pterygoid  muscles. 

The  BUOOINATOB  {huednoj  a  trumpet^  the  trumpeter's  muscle, 
arisa  from  the  alveolar  process  of  the  supenor  maxillary  bone,  corre- 
sponding to  the  three  molar  teeth,  and  the  pterygo-maxiUary  ligament. 
This  ligament  is  the  raph^  of  union  between  the  buccinator  and 
superior  constrictor  muscles,  and  is  attached  by  one  extremity  to  the 
hf^rnnlfti*  pTocess  of  the  internal  ptervgoid  plate,  and  by  the  other  to 
the  extremity  of  the  molar  ridge  of  the  lower  jaw.  The  fibres  of  the 
muscle  converse  towards  the  angle  of  the  moutl^  where  some  are 
continuous  with  the  levator  and  depressor  anguli  oris,  and  the  greater 
number  cross  each  other,  the  superior  bein^  continuous  with  the  in- 
ferior segment  of  the  orbicularis  oris,  the  inferior  with  the  superior 
segment  The  fibres  along  the  upper  border  of  the  muscle  pass  directly 
into  the  upper  fibres  of  the  orbicularis  and  do  not  decussate,  and 
those  along  the  lower  border  in  like  manner  pass  directly  into  the 
lower  fibres  of  that  muscle.  The  muscle  is  invested  externally  by  a 
thin  fascia  (buccal)  which  extends  backwards  to  the  pharjmx. 

Relations. — By  its  external  mrface,  posteriorly,  with  a  large  and 
rounded  mass  of  fat,  which  separates  tne  muscle  from  the  ramus  of 
the  lower  jaw,  temporal,  and  masseter :  anteriorly  with  the  risorius 
Santorini,  zygomatici,  levator  anguli  oris,  and  depressor  anguli  oris. 
It  is  also  in  relation  with  a  part  of  Stenson's  duct  (which  pierces  it 
opposite  the  second  molar  tooth  of  the  upper  jawi  with  tne  trans- 
verse feudal  artery,  branches  of  the  facial  and  buccal  nerve,  and  fiicial 
artery  and  vein.  By  its  internal  turface  with  the  buccal  glands  and 
mucous  membrane  of  the  mouth. 

Nerve  Suvply. — Buccal  branch  of  facial,  which  supplies  it  on  its 
superficial  surwce.  

The  PTEBYOOIBEnS  EXTE&NUS  is  a  short  and  thick  muscle, 
broader  at  its  orisin  than  at  its  insertion.  It  arises  by  two  heads, 
one  from  the  under  surface  of  the  great  wing  of  the  sphenoid  and 
pterygoid  ridge ;  the  other  from  the  outer  surface  of  the  external 
ptery^id  plate,  tuberosity  of  the  palate  bone  and  tuberosity  of  the 
superior  maxillary.  The  fibres  pass  backwards  to  be  inserted  into 
the  neck  of  the  lower  jaw,  and  into  the  interarticular  fibro-cartilage. 
The  internal  maxillary  artery  passes  between  the  two  heads  of  this 
muscle. 

Relations. — By  its  external  suridce  with  the  ramus  of  the  lower 
jaw,  temporal  muscle,  and  internal  maxillary  artery ;  by  its  intenuU 
tufface  with  the  internal  pterygoid  muscle,  internal  lateral  liga- 
ment of  the  jaw,  middle  meningeal  artery,  and  inferior  maxillary 
nerve ;  by  its  upper  border  with  the  muscular  branches  of  the  inferior 
iiiaxiUary  nerve ;  the  internal  maxillary  artery  passes  between  its 
two  heads,  and  its  lower  head  is  pierced  by  the  buc<^  iveive. 
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NarT6  Snpply. — Buccal  branch  of  inferior  miixill4i7  ot  &hk  ceie- 
brol  nerve. 

DUaactioiL — The  condyle  of  the  jaw  muet  now  be  TcmoTed  from 
its  Bocket,  and,  together  with  the  external  ptery^id,  be  turned  over 
towards  the  noae,  eo  us  to  expoM 
the  intemalpterygoid. 

The  P!nSRTCK)IDEn8  IN- 
TEBNTTS  IB  a  thick  qnadrangular 
Diiucle.  It  aruM  from  the  pteir- 
Koid  foeaa,  beinji  attached  to  the 
inner  surface  of  the  external  pteiT- 
goid  plate,  and  that  part  of  the 
tuberosity  of  the  palate  bone  whidi 
is  interposed  between  the  ptery- 
goid plates  ;  it  also  occasionallr 
gets  an  additional  origin  front  the 
angle  between  the  outer  sur&ce  of 
^•'V"~^maVB%lftJI°SB"""'^  *^^  external  pterygoid  plate  and 
TBrtoftt"Ai^u"Stho1oworV»hliTs  ^'^^    tuberosity   of    the    superior 

been  Kmovod  In  order  to  bring  thii»    maxillary  hone.      It  descends  ob- 

SS?£'"..2Sj!.,;Sj  "S  !''l"«lj'  l«=tm«l4  to  be  i«4Mi 
ptarjgaiA  hnaA.  3.  Theiuumai  pur;-  into  the  rainus  and  angle  of  tbe 
^^  lower  jaw.    It  reserahlea  the  mas- 

seter  in  nppearunce  and  direction,  and  was  named  by  Win^low 
intenuU  mtueeUr. 

Relations. — By  its  external  earfact  with  the  external  pterygoid, 
inferior  maxillary  nerve  and  branches,  internal  maxillary  artery 
and  branches,  internal  lateral  ligament,  and  ramus  of  the  lower  jaw. 
By  its  iidernal  lurface  with  the  tensor  palati,  superior  constrictor 
and  fascia  of  the  pharynx  ;  by  its  posterior  border  with  the  parotid 

Hem  Supply.— Pterygoid  branch  of  inferior  maxillary  of  fifth 
cerebral. 

Actions. — The  maxilloiy  muscles  are  the  active  ^enta  in  masti- 
cation, and  form  an  apparatus  admirably  fitted  for  that  office.  The 
buccinator  circumscribes  the  cavity  of  the  mouth,  and  with  the  aid 
of  the  tongue  keeps  the  food  under  the  immediate  pressure  of  the 
teeth.  By  means  of  its  connection  with  the  superior  constrictor,  it 
shortens  the  cavity  of  the  pharynx  from  before  buckwanls,  and  be- 
comes an  auxiliary  in  deglutition.  The  temporal,  the  niaaseter,  and 
the  internal  pterygoid  are  the  bruising  muscles,  drawing  tbe  lower 
jaw  against  the  upper  with  great  force.  The  two  btler,  from  the 
ohliquitv  of  their  direction,  assist  the  external  pterygoid  in  grinding 
the  food,  by  carrying  the  lower  jaw  forward  upon  the  upper ;  the 
jaw  being  brought  back  again  by  the  deep  portion  of  the  masseter 
and  posterior  fibres  of  the  temporaL  The  external  pterygoid  muscles, 
when  both  act  together,  draw  the  jaw  forwards,  but  more  frequently 
they  act  alternately,  each  drawing  the  jaw  forwards  and  towards  the 
oppoeile  aide,  so  as  to  produce  by  their  alternate  action  the  grinding 
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movements  of  the  molar  teeth.  The  internal  pterygoid  assists  the 
external  muscle  of  the  same  side  in  protracting  the  jaw,  and  throw- 
ing the  teeth  towards  the  opposite  siae.  The  wnole  of  these  muscles, 
acting  in  succession,  produce  a  rotatory  movement  of  the  teeth  upon 
each  other,  which,  with  the  direct  action  of  the  lower  jaw  against 
the  upper,  effects  the  mastication  of  the  food. 


MUSCLES  AND  FASCLE  OF  THE  NECK. 

The  muscles  of  the  neck  may  be  arranged  into  eight  groups,  cor 
responding  with  the  natural  divisions  of  the  region  ;  they  are  : — 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx. 

3.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lingual  group. 

5.  Pharpgeal  group, 
o.  Palatine  group. 

7.  Praevertebral  group. 

8.  Laryngeal  group. 

The  muscles  in  each  group  are  as  follow  ; — 
I.  Saperflcial  Group. 


Platysma  myoides, 
Stemo-cleido-mastoid. 

2.  Depressors  of  the  Os 
Hyoides  and  Larynx. 

Stemo-hyoid, 
Stemo-thyroid, 
Thyro-hyoid, 
Omo-hyoid. 

3.  Elevators  of  the  Os  Hy- 

oides and  Larynx. 

Digastricus, 

Stylo-hyoid, 

Mylo-hyoid, 

Genio-hyoid. 

Genio-hyo-giossus. 

4.  Mnsdes  of  tlie  Tongue. 

Qenio-hyo-glossus, 

Hyo-glosBUS, 

LinffualiAt 

Stjio-glossus, 

Palato-gloflsua. 


5.  Muscles  of  the  Pharynx. 

Inferior  constrictor. 
Middle  constrictor. 
Superior  constrictor. 
Stylo-pharyngeus. 
P^to-pharyngeus. 

6.  Muscles  of  the  Soft  Palate. 

Levator  palati. 
Tensor  palati, 
Azvgos  uvulae, 
Palato-glossus, 
Palato  pharyngeus. 

7*  Pnevertebral  Group. 

Rectus  anticus  major. 
Rectus  anticus  minor. 
Scalenus  anticus, 
Scalenus  medius, 
Scalenus  posticus, 
Longus  colli 

8.  Mnsdes  of  the  Larynx. 

Crico-thyroid, 

Crico-arytsenoideus  posticus, 
Crico-arytsenoideus  lateralis, 
Thyro-ar^tsenoideua, 
Arytsenoideos. 

<4 
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DissectioiL — The  dissection  of  the  neck  should  he  commenced  by 
making  an  incision  along  the  middle  line  of  its  forepart  from  tlie 
chin  to  the  sternum,  and  bounding  it  superiorly  and  inferiorly  by 
two  transverse  incisions ;  the  superior  being  carried  along  the 
margin  of  the  lower  jaw,  and  across  the  mastoid  process  to  the 
tubercle  on  the  occipital  bone,  the  inferior  along  the  clavicle  to  the 
acromion  process.  The  square  flap  of  integument  thus  included 
should  be  turned  back  from  the  entire  side  of  the  neck,  which  brings 
into  view  the  superficial  fascia,  and  on  the  removal  of  a  thin  layer 
of  this  the  platysma  myoides  will  be  exposed. 

The  superficial  cervical  fascia  is  a  part  of  the  common  super- 
ficial fascia  of  the  entire  body,  and  is  onlv  interesting  from  contain- 
ingbetween  its  layers  the  platysma  myoides  muscle. 

The  PLATYSMA  MYOIDES  (ir\ari>f  /ws  etdos,  broad  muscle- 
like lamella)  is  a  thin  plane  of  muscular  fibres,  situated  beneath 
the  integument  on  the  side  of  the  neck.  It  arises  from  the  fascia 
over  the  pectoralis  major  and  deltoid  muscle,  and  from  the  clavicle 
and  acromion  ;  it  passes  obliquely  upwards  and  inwards  to  be  in- 
serted into  the  side  of  the  chin,  oblique  line  of  the  lower  jaw,  angle 
of  the  mouth,  and  integument  of  the  face.  The  anterior  fibres  mingle 
beneath  the  chin  with  those  of  the  muscle  of  the  opposite  side  ;  ^e 
next  interlace  with  the  depressor  anguli  oris  sldo.  depressor  labii 
inferioris  ;  the  posterior  fibres  are  disposed  in  a  transverse  direction 
across  the  lower  part  of  the  face,  arising  from  the  fascia  over  the 
parotid  gland  and  masseter  muscle,  and  inserted  into  the  angle  of 
the  mouth,  where  thev  form  part  of  the  risorius  Santorini  muscle.  The 
entire  muscle  is  analogous  to  the  cutaneous  muscle  of  brutes,  the 
panniculus  camosus. 

Relations. — By  its  external  surface  with  the  integument,  with 
which  it  is  closely  adherent  below,  but  loosely  above.  By  its 
irUemal  surfa/^y  below  the  clavicle,  with  the  pectoralis  major  and 
deltoid  ;  in  the  neck  with  the  trapezius,  stemo-mastoid,  external 
jugular  vein  and  deep  cervical  fascia  ;  on  the  face,  with  the  parotid 
gland,  masseter,  facial  artery  and  vein,  buccinator,  depressor  anguli 
oris,  and  depressor  labii  inferioris. 

Nerve  Supply.r-Its  upper  part  by  the  facial,  its  lower  by  the 
superficial,  cervical. 

Dissection. — The  platysma  is  now  to  be  removed,  commencing  in 
front  and  turning  it  backwards  towards  the  spine  ;  great  care  must 
be  taken  not  to  cut  the  branches  of  the  superficial  cervical  plexus,  or 
the  external  jugular  vein  which  lies  beneath  it  The  deep  cervical 
fascia  will  now  be  exposed,  and  must  be  carefully  studied. 

The  deep  cervical  fascia  is  a  strong  areolo-fibrous  membrane, 
which  invests  the  muscles  of  the  neck,  and  retains  and  supports  the 
vessels  and  nerves.  It  commences  posteriorly  at  the  ligamentum 
nuchie,  and  passes  forwards  at  each  side  beneath  the  trapezius 
muscle  to  the  posterior  border  of  the  sterno-mastoid  ;  here  it  divides 
into  two  layers,  which  embrace  that  muscle  and  unite  upon  its 
anteiioT  border  to  be  prolonged  onwards  to  the  middle  line  of  the 
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neck,  where  it  u  continnoiu  wiih  the  fascia  of  the  opposite  side. 
Besides  conetitntiiig  a  eheath  for  the  aterno-mastoid,  it  iito  forma 
aheathe  for  the  other  miuclea  of  the  neck  over  which  it  passee.  If 
the  enperficial  lajar  (anterior  layer)  of  the  eheath  of  the  atemo- 
mastoid  be  traced  upwards,  it  will  be  fonnd  to  pass  over  the  parotid 
gland  and  maeaeter  mnBcle  (faecia  paTDtideo-maageterica),  to  be  is- 
oerted  into  the  zygomatic  arch ;  traced  downwards,  it  will  be  seen  to 
pass  to  the  front  of  the  clavicle,  to  which  it  becomes  attached.  If 
the  deep  laver  (posterior  layer^  of  the  sheath  be  eiaiuined  supe- 
riorly, it  wiU  be  lonnd  attached  to  the  styloid  process,  fntni  which 
it  is  reflected  to  the  ancle  of  the  lower  jaw,  forming  the  tt^lo-nuKril- 
lory  ligament;  followed  downwards,  a  process  of  it  will  be  fonnd 
connected  with  the  t«ndon  of  the  omo-hyoid  muscle,  binding  it 
down  to  the  clavicle,  while  still  lower  it  becomes  continuous  with 
the  costo-coracoid  membrane.  It  is  pierced  in  the  posterioi  triangle 
of  the  neck  by  the  external  iugnlar  vein.  In  the  middle  line  the 
deep  cervical  fascia  is  thin  above  where  it  becomes  attached  to  the 
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hyoid  bone,  but  as  it  descends  it  becomes  thicker  and  splits  into  two 
layers,  a  superficial  and  a  deep,  between  which  there  is  a  little  fat 
and  areolar  tissue,  as  well  as  a  lymphatic  gland.  The  superficial  of 
these  layers  is  attached  to  the  anterior  edge  of  the  stemo-mastoid, 
and  below  to  the  sternum  and  inter-clavicular  ligament ;  the  deep 
layer  is  intimately  connected  with  the  Btemo-hyoid  and  sterno- 
thyroid, enaheathing  them,  and  becoming  attached  to  the  posterior 
surface  of  the  sternum.  Still  deeper  in  the  anterior  triangle,  a  ibia 
sheet  of  foscia  passes  behind  the  depreewr  mnscles  of  the  hyoid  to 
invest  the  thyroid  body,  and  being  continued  on  to  the  trachea  may  be 
traced  to  the  fibroDB  layer  of  the  pericardium,  with  v^\i  it^A^^^, 
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The  deep  cervical  fascia  also  fonna  a  aheath  for  the  common  caiotid 
artery,  intenial  jugular  vein,  and  pneumogaatric  nerve,  a  fibrous 
eeptum  intervening  between  the  arterr  and  vein.  That  poHion  of 
the  fosciu  which  covera  the  mugclea  lying  on  the  front  of  the 
vertebral  column,  and  intervenes  between  them  and  the  pharynx 
and  ceeophagua,  is  called  the  pre-verUbral  faieia. 

DlSSectiotL — Remove  the  deep  cervical  fascia  and  expose  the 
■terDO-ma«toid  muecle. 

The  STEBNO-OLEIDO  MASTOID  is  the  large  obliqae  muKle 
of  the  neck,  and  iu  eituated  between  two  layers  of  the  deep  cervical 
fascia.  It  ariiea,  aa  implied  by  its  name,  from  the  stemnm  and 
clavicle  {tXtiSior),  and  paBses  obliquely  upwards  and  backwards,  to 
be  inKTted  into  the  mastoid  process  of  the  temporal,  and  anperior 
curved  line  of  the  occipital  hone.  The  atemol  portion  arises  by  ■ 
rounded  tendon,  increases  in  breadth  as  it  ascends,  and  spreads  out 
to  a  considerable  extent  at  its  insertion.    The  clavicular  portion  is 
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broad   and   fleshy,  separate   from   the   sternal   portion   below,   but 
blended  with  the  posterior  surface  of  the  latter  as  it  ascends. 

The  two  portions  of  this  muscle  are  sometimeB  described  as  separate 
mnsclea  under  the  names  of  lUmo-motlmd  and  cUido-inaxttnd,  these 
being  again  occasionally  subdivided,  the  first  into  ttenii>-matl,oid  and 
ttemtHKcipital,  and  the  second  into  cUido-maitoid.  and  eUido-oecipital. 
The  cleido-mastoid  is  the  most  deeply  seated  slip  of  the  miucle,  and 
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has  a  separate  attachment  to  the  mastoid  process ;  it  is  generally 
perforatea  hy  the  Bj)inal  accessoir  nerve. 

Belatioilfl. — By  its  mperfi^cMi  mrface  with  the  integument,  pla- 
tysma  myoides,  external  jugular  vein,  superficial  branches  of  the 
cervical  plexus  of  nerves,  and  anterior  layer  of  the  deep  cervical 
fascia.  By  its  deep  wrface  with  the  deep  layer  of  the  cervical  fascia, 
stemo-davicular  articulation,  stemo-hyoid,  stemo-thyroid,  omo- 
hyoid, scaleni^  levator  an^uli  scapulae,  splenii,  and  posterior  belly  of 
the  digastricus  muscle ;  pnrenic  nerve,  transversalis  colli  and  supra- 
scapuhir  artery ;  deep  lymphatic  glands,  sheath  of  the  common 
caiotid  and  internal  jugular  vein,  descendens  noni  nerve,  external 
carotid  artery  with  its  posterior  branches,  and  commencement  of  the 
internal  carotid  artery ;  cervical  plexus  of  nerves,  pneumogastric, 
spinal  accessoi^,  hypoglossal,  sympathetic,  and  facial  nerve,  and  {>aro- 
tid  gland.    It  is  pierced  on  this  aspect  by  the  spinal  accessory  nerve. 

Kenre  Supply. — Spinal  accessory  nerve. 

Actioilfl. — The  platysma  produces  a  muscular  traction  on  the 
integument  of  the  neck,  whicn  prevents  it  from  falling  so  flaccid  in 
old  persons  as  it  would  if  the  extension  of  the  skin  were  the  mere 
result  of  elasticity.  It  draws  also  on  the  angle  of  the  mouth,  and 
is  one  of  the  depressors  of  the  lower  jaw.  It  assists  in  the  expres- 
sion of  the  emotion  of  fright  or  extreme  fear.  The  stemo-mastoid 
muscles  (nutatores  capitis)  are  the  great  anterior  muscles  of  connec- 
tion between  the  thorax  and  the  head.  Both  muscles  acting  together 
bow  the  head  directly  forwards.  The  clavicular  portions,  acting 
more  forcibly  than  the  sternal,  give  stability  and  steadiness  to  the 
bead  in  supporting  weights.  Either  muscle  acting  singly  would 
draw  the  head  towards  the  shoulder  of  the  same  side,  and  carry  the 
face  towards  the  opposite  side. 

Begional  Anatomy  of  the  Neck. 

The  region  of  the  neck  is  divided  into  two  great  triangles  by  the 
stemo-mastoid  muscle.  The  posterior  triangle  is  bounded  by  the 
posterior  border  of  the  muscle,  by  the  clavicle,  and  by  the  anterior 
edge  of  the  trapezius.  The  anterior  triangle  is  bounded  by  the 
anterior  border  of  the  stemo-mastoid,  by  the  lower  border  of  the 
inferior  maxilla,  and  a  line  drawn  from  the  angle  of  this  bone  to  the 
mastoid  process,  and  bv  the  mesial  line. 

The  posterior  triangle  is  subdivided  into  two  by  the  scapular  belljr 
of  the  omo-hyoid  muscle.  The  posterior  superior  triuigle  (occi-^ 
pital  triangle)  is  bounded  by  the  posterior  border  of  the  stemo-mas-* 
toid,  the  anterior  edge  of  the  trapezius,  and  the  posterior  belly  of  the 
omo-hyoid.  Its  floor  is  formed  from  above  downwards  by  the  splenius 
capitis,  levator  anguli  scapulae,  scalenus  posticus,  scalenus  medius, 
and  upper  digitation  of  the  serratus  magnus  muscles.  It  contains 
the  superficial  descending  branches  of  the  cervical  plexus,  the  spinal 
accessory  nerve,  the  transversalis  colli  artery  and  vein,  the  super- 
fidaUs  colli  artery,  and  the  cervical  lymphatica  and  ^^anda. 
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The  posterior  inferior  or  sabdavian  triangle  is  botmded  by 
the  clavicle,  the  posterior  belly  of  tiie  omo-hyoid,  and  the  posterior 
border  of  the  stemo-mastoid.  A  deeper  subclavian  space  is  ooimded 
by  the  two  former  sides,  and  the  third  is  the  outer  edge  of  the 
sodenus  anticus.  This  triangle  contains  the  third  part  of  the  tnb- 
clavian  artery,  above  and  behind  which  are  the  trunks  of  the  brachial 

Slexus  ;  below,  and  in  front  of  it,  almost  overlapped  by  the  clavicle, 
ne  subclavian  vein,  in  close  proximity  to  which  behind  the  clavicle 
is  the  transversalis  humeri  artery,  both  of  which  vessels,  althou^ 
not  strictlv  in  the  triangle,  are  apt  to  invade  it  aa  soon  as  the  £ucia 
IB  dividea  in  the  operation  for  ligature  of  the  subclavian.  The 
external  Jugular  vein  terminates  in  the  subclavian  vein  about  the 
middle  of  tlus  space  ;  near  its  termination  it  receives  the  tranaveraalis 
colli  and  suprascapular  veins. 

The  anterior  triangle  has  been  divided  into  three.  The  inferior 
carotid,  the  superior  carotid,  and  the  submaxillary.  The  inferior 
carotid  triangle  is  bounded  by  the  mesial  line,  the  anterior  border 
of  the  stemo-mastoid,  and  the  anterior  belly  of  the  omo-hoid. 

The  superior  carotid  triangle  (the  place  of  selection  for  ligature 
of  the  carotid  artery)  is  bounded  by  the  anterior  border  of  the 
stemo-mastoid,  the  anterior  belly  of  the  omo-hyoid,  and  the  posterior 
bellv  of  the  digastricus. 

The  submaxillary  triangle  is  bounded  above  by  the  lower  border 
of  the  body  of  the  lower  jaw,  the  parotid  gland  and  mastoid  prooeas, 
below  by  the  posterior  belly  of  the  digastricus  and  the  stylo-hvoid, 
in  front  by  the  mesial  line.  Its  floor  is  formed  by  the  anterior  belly 
of  the  digastricus,  the  mylo-hyoid  and  hyo-glossus  muscles.  The 
space  contains  the  submaxillary  gland,  facial  artery  and  vein,  sub- 
mental artery,  mylo-hvoid  artery  and  nerve,  external  carotid  arteiy, 
part  of  the  parotid  gland,  internal  carotid  artery,  commencement 
of  external  and  anterior  iugular  veins,  pneumogastric  and  glosso- 
pharyngeal nerves,  and  suomaxillary  lymphatic  vessels  and  glands. 


Second  Oroup.— Depressors  of  the  Os  Hyoides  and  Larynx. 

Stemo-hyoid,  Thyro-hyoid, 

Stemo-thyroid,  Omo-hyoid. 

Dissection. — These  muscles  are  brought  into  view  by  removing 
the  deep  fascia  from  off  the  front  of  the  neck  between  the  two 
stemo-mastoid  muscles.  The  omo-hyoid  to  be  seen  in  its  whole 
extent  requires  that  the  stemo-mastoid  muscle  be  divided  from  its 
origin  and  turned  aside. 

The  STEBNO-HYOID  is  a  narrow  ribbon-like  muscle,  anting 

from  the  posterior  suriace  of  the  first  bone  of  the  sternum  and  from 

the  posterior  stemo-clavicular  ligament  (sometimes  from  the  inner 

extremity  of  the  clavicle,  and  sometimes  from  the  cartilage  of  the 

£jvt  rib).    It  is  inserted  into  the  lower  border  of  the  hyoid  bone. 
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The  Btemo-liyoid  mufldes  are  separated  by  a  considerable  interval 
at  the  root  of  the  neck,  approach  each  other  as  they  ascend,  and  are 
again  separated  on  the  thyroid  cartilage ;  they  are  frequently  tra- 
versed below  by  a  tendinous  intersection. 

BalatUmi. — By  its  superficial  mrfaee  with  the  stemmn,  sternal 
end  of  clavicle,  deep  cervical  fascia,  platysma  myoides  and  stemo- 
mastoid  muscle  ;  by  its  deep  9u/rfaee  with  the  stemo-thyroid,  crico- 
thyroid, and  thyro-hyoid  muscles,  superior  thyroid  artery,  thyroid 
gland,  crico-thyroid  and  thyro-hyoid  membranea 

Nerve  Bniiply. — ^Descendens  noni,  a  branch  of  the  hvpoglossaL 

The  STEBNO-THTBOn),  broader  than  the  preceding,  beneath 
which  it  lies,  arises  firom  the  posterior  surface  of  the  upper  bone  of 
the  sternum,  and  from  the  cartilage  of  the  first  rib ;  it  is  inserted 
into  the  oblique  line  on  the  great  ala  of  the  thyroid  cartilage.  The 
inner  borders  lie  in  contact  along  the  middle  line,  and  the  muscles 
are  marked  by  a  tendinous  intersection  at  their  lower  part  Some 
of  the  fibres  of  this  muscle  are  continued  directly  into  the  thyro- 
hyoid without  intervening  attachment ;  others  are  continuous  with 
the  inferior  constrictor. 

Belations. — By  its  external  surface  with  the  stemo-hyoid,  omo- 
hyoid, and  stemo-mastoid  muscle  ;  by  its  internal  surfaccj  with  the 
trachea,  inferior-thyroid  veins,  thyroid  gland,  lower  part  of  the 
larjrnx,  sheath  of  the  common  carotid  artery,  and  internal  jugular 
vein,  subclavian  vein,  vena  innominata,  and  on  the  right  side, 
arteria  innominata.  The  middle  thyroid  vein  lies  along  its  inner 
border. 

Nerve  Supply. — Descendens  noni. 

The  THYEO-HYOn)  is  the  continuation  upwards  of  the  sterno- 
thyroid muscle.  It  arises  from  the  oblique  line  on  the  thyroid  car- 
tilage, and  is  inserted  into  the  lower  boraer  of  the  body,  and  great 
comu  of  the  os  hyoides  for  one-half  its  length. 

Belations. — By  its  external  surface  with  the  stemo-hyoid  and 
omo-hyoid  muscle ;  by  its  internal  surface  with  the  great  ala  of  the 
thyroid  cartilage,  thyro-hyoid  membrane,  and  superior  laryngeal 
artery  and  nerve. 

Nerve  Snpply. — A  special  branch  of  the  hypoglossaL 

The  OMO*Hz on)  v^AM>t,  shoulder)  is  a  double-bellied  muscle 
passing  obliquely  across  the  neck  firom  the  scapula  to  the  oe  hyoides  ; 
it  forms  an  obtuse  angle  behind  the  stemo-mastoid,  and  is  retained 
in  that  position  by  a  process  of  the  deep  cervical  fascia  which  forms 
a  sheath  for  its  tendon  and  holds  it  in  connection  with  the  sternum 
and  first  rib.  It  arises  from  the  upper  border  of  the  scapula  and 
transverse  ligament  of  the  suprascapidar  notch,  and  is  inserted  into 
the  hyoid  bone  at  the  junction  of  the  body  and  great  comu. 

BelationB. — ^By  its  superficicU  surface  with  the  trapezius,  sub- 
claviuB,  clavicle,  deep  cervical  fe^cia,  platysma  mvoides,  stemo- 
mastoid,  and  integument  By  its  deep  surface  witn  the  brachial 
plexus,  scaleni  muscles,  phrenic  nerve,  sheath  of  the  common 
carotid  artery  and  juguw  vein,  descendens  nom.  netv^  f^Astii^ 
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Uiyroid  and  thyro-hyoid  muscle,  and  the  sterno-hyoid  at  its 
insertion. 

Kerve  Supply. — Descendens  noni. 

Actions. — The  four  muscles  of  this  group  are  depresson  of  the 
hyoid  bone  and  larynx.  The  three  former  drawing  these  psrts 
downwards  in  the  middle  line,  and  the  two  omo-hyoid  muscles 
regulating  their  traction  to  the  one  or  other  side  of  the  neck,  accord- 
ing to  the  position  of  the  heaii.  The  omo-hyoid  muscles,  by  means 
of  their  connection  w4th  their  cervical  fascia,  are  rendered  tensors 
of  that  portion  of  the  deep  fascia  which  covers  the  lower  part  of  the 
neck,  between  the  two  stemo-mastoid  muscles.  The  thyxo-nyoid  mus- 
cles, by  approximating  the  hyoid  bone  to  the  thyroid  cartilage,  relax 
the  hvo-epiglottic  ligament,  and  permit  the  epiglottis  to  f^  down 
over  the  aperture  of  the  larynx  during  deglutition  (G.  Buchanan^ 

Third  Gronp.— Elevators  of  the  Os  Bjoides, 

Digastricus,  Genio-hyoid, 

Stylo-hyoid,  Genio-hyo-glossus. 

Mylo-hyoid, 

Dissection. — Tliese  are  best  dissected  by  placing  a  high  blodc 
beneath  the  neck,  and  throwing  the  head  backwards.  The  integu- 
ment has  been  already  dissected  away,  and  the  removal  of  some 
cellular  tissue  and  fat  brings  them  clearly  into  view. 

Tlie  DIGASTRIOUS  («»,  twice ;  ya<rri)p,  belly ;  bi venter)  is  a  small 
muscle  situated  immediately  beneath  the  side  of  the  body  of  the 
lower  jaw  ;  fleshy  at  each  extremity,  and  tendinous  in  the  middle. 
It  arises  from  the  digastric  fossa  and  anterior  border  of  the  mastoid 
process  of  the  temporal  bone ;  pierces  by  its  posterior  belly  the 
stylo-hyoid  muscle,  and  is  iiiserted  into  a  depression  on  the  inner 
side  of  the  lower  jaw,  close  to  the  symphysis.  The  middle  tendon 
is  held  in  connection  with  the  body  of  tne  os  hyoides  by  an  aponeu- 
rotic loop,  through  which  it  plays  as  through  a  pulley ;  the  loop 
being  lubricated  by  a  synovial  membrane.  A  thin  layer  of  aponeu- 
rosis is  given  off  from  the  tendon  of  the  digastricus  at  eacn  side, 
which  is  connected  with  the  body  of  the  os  hyoides,  and  forms  a 
strong  plane  of  fascia  between  the  anterior  portions  of  the  two 
muscles.  This  fascia,  the  supra-hyoidearij  is  continuous  with  the 
deep  cervical  fascia. 

delations. — By  its  mperficial  surface  with  the  platysma  myoides, 
stemo-mastoid,  trachelo-mastoid,  anterior  fasciculus  of  the  stylo- 
hyoid muscle,  parotid  gland,  and  submaxillary  gland.  By  its  deep 
surface  with  the  styloia  muscles,  hyo-glossus,  mylo-hyoid,  external 
carotid  artery,  lingual  and  facial  artery,  internal  carotid  artery, 
jugular  vein,  and  hypoglossal  nerve. 

Nerve  Supply. — The  anterior  belly  of  the  digastric  muscle  is 
supplied  by  the  mylo-hyoid  nerve,  a  branch  of  the  inferior  maxil- 
lary ;  the  posterior  belly  by  a  branch  of  the  facial 
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The  STYLO-HYOID  is  a  small  and  slender  muscle  situated  in 
immediate  relation  with  the  posterior  belly  of  the  digastricus,  by 
which  it  is  pierced.  It  arues  from  the  middle  of  the  st^oid  process, 
its  cater  side,  and  is  imerted  in  the  body  of  the  os  hyoides  near  the 
middle  line. 

Relalfiftllgx — By  its  nm&rficial  gwrfact  with  the  posterior  belly  of 
the  digastricos,  parotid  gland  and  submaxillary  gland  ;  its  deep  rela- 
tions are  similar  to  those  of  the  posterior  belly  of  the  digastricns. 

Nerve  Supply. — A  branch  ot  the  facial. 

Dissection. — The  digastricus  and  stylo-hyoid  must  be  removed 
from  their  connection  with  the  lower  jaw  and  os  hyoides,  and  turned 
aside  in  order  to  see  the  next  muscle. 

The  MYLO-HYOID  (m^i?,  mola,  t.0.,  attached  to  the  molar  ridge 
of  the  lower  jaw)  is  a  broad  and  triangular  plane  of  muscular  fibres, 
forming,  with  its  fellow  of  the  opposite  side,  the  inferior  wall  or 
floor  of  the  mouth.  It  afiu»  flesny  from  the  whole  length  of  the 
molar  ridge  of  the  lower  jaw,  from  the  symphysis  to  the  last  molar 
tooth,  and  proceeds  inwards  and  backwards  to  the  middle  line, 
where  its  fibres  are  continuous  with  those  of  the  opposite  side,  the 
posterior  fibres  being  inserted  into  the  lower  border  of  the  body  of 
the  OS  hyoides.  At  the  middle  line  the  union  is  tendinous  on  the 
upper  siuface  in  front,  on  the  lower  behind,  the  rest  beins  fleshy. 

Relations. — By  its  superficial  or  inferior  tfurfaot^  witn  the  pla- 
tysma  myoides,  digastricus,  supra-hyoidean  fascia,  submaxillary 
gland,  submental  artery  and  mylo-hyoidean  nerve  and  artery.  By 
its  deep  or  superior  surJoM  with  the  genio-hyoid,  genio-hyo-glossus, 
hyo-glossus,  stylo-glossus,  gustatory  nerve,  hypoglossal  nerve,  Whar- 
ton's duct,  sublingual  gland,  and  mucous  membrane  of  the  floor  of 
the  mouth. 

Nerve  Supply. — ^The  mylo-hyoid  nerve,  a  branch  of  the  inferior 
dental. 

Dissection. — After  the  mylo-hyoid  has  been  examined,  it  should 
be  cut  away  from  its  origin  and  insertion,  and  completely  removed. 
The  view  of  the  next  muscles  would  also  be  improved  by  dividing 
the  lower  jaw  a  little  to  the  side  of  the  symphysis,  and  drawing  it 
outwards ;  or  removing  it  altogether  if  the  ramus  have  been  already 
cut  across  in  dissecting  the  internal  pterygoid  muscle.  The  tongue 
may  then  be  drawn  out  of  the  mouth  by  means  of  a  hook. 

The  GENIO-HYOID  (ct^»^i  the  chin)  arisu  from  a  small 
tubercle  on  the  inner  side  of  the  symphysis  of  the  lower  jaw,  and  is 
inttrUA  into  the  body  of  the  os  hyoides.  It  is  a  short  and  slender 
muscle,  closely  connected  with  its  fellow  and  with  the  border  of  the 
following. 

Selations. — By  its  superficial  or  inferior  surface  with  the  mylo- 
hyoid ;  by  the  deep  or  superior  surface  with  the  lower  border  of  the 
genio-hyo-glossus. 

NerveSnpply.— The  hypoglossal  nerve. 

The  GENIO-HYO-GLOSSUS  {y\(aaaaj  the  tongue)  ia  a  triangular 
muscle,  narrow  and  pointed  at  its  origin  from  the  lower  ^«.^)bTQib&. 
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and  fan-shaped  at  ita  attachment  to  the  tongne.  It  «ruff  from  t 
tubercle  above  that  of  the  genio-h  joid,  and  epnada  out  to  be  itmrUi 
into  the  whole  length  of  the  tongoe,  from  baie  to  ftpex.  Mid  into  the 
body  of  the  o»  hvoidei. 

IbslatloiiB. — ^y  its  tniKT  lurface  with  its  felloir  of  tbe  oppontc 
side.     Bv  ite  ouUr  eurfaa  with  the  mylo-hyoid,  hyo-glomn,  rtylo- 

gloMiis,  lin^alJB,  sublingual  gland,  lingnal  artMj,  gnstatoiy  i 

and  hypoglossal  nerve.     By  its  tipper  brnttr  with  r  ' 


of  the  floor  of  the  mouth,  in  the  situation  of  the  fnenum  lingnE ; 
by  il«  loam-  border  with  the  genio-hyoid, 
Nerre  Supply.— The  hypoglossal  nerve. 

Actions. — All  the  membere  of  this  group  of  muscles  tict  on  the 
08  byuides  when  the  lower  jaw  is  fiieil,  and  on  the  lower  jaw  when 
the  oa  hvoides  is  drawn  downwanle  and  fixed  by  ila  depTeesoi  mns- 
clei.  Thev  act  therefore  as  depressors  of  the  jaw  or  as  elevators  of 
the  hyoid  Done.  The  genio-hyo-glosaua  is,  moreover,  a  muscle  of  the 
tongue  ;  its  action  upon  that  organ  will  be  considered  with  the  next 
group. 

FDnrth  Oroitp.— Mnsdes  of  the  Tonfne. 

Oenio-hyo-glossus,  Lingual  is, 

Uyo-gloBSUS,  Styio-gloBSUB, 

Palsto-glossus. 

DiSSactioiL — These  are  already  exposed  by  the  preparation  we 

have  just  made ;    there  remains,  therefore,  only  to  dissect    and 
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The  g^o-hyo-I^OMlU,  the  fint  of  these  mufldeS)  has  been  de- 
scribed with  the  last  group. 

The  HYG-OLGSSUS  is  a  square-shaped  plane  of  muscle,  arinng 
from  the  whole  length  of  the  great  comu,  the  less^  comu,  and  side 
of  the  body  of  the  os  hyoides ;  and  inserted  between  the  stylo-gloesus 
and  lingualis  into  the  side  of  the  tongue.  The  direction  of  the 
fibres  wnich  arise  from  the  body  is  obliquely  backwards ;  those  from 
the  ^reat  comu  pass  obliquely  forwards ;  hence  they  are  described  by 
Albums  as  two  muscles,  under  the  names  of  hasuhglouui  and  eeraUh 
gloseus,  to  which  he  added  a  third  feisciculus,  arising  from  the  lesser 
comu,  and  spreading  along  the  side  of  the  tongue,  the  chondro-gioBSUB, 
The  basio-glossus  slightly  overlaps  the  upper  purt  of  the  cerato-g^ossus, 
and  is  separated  from  it  by  the  transverse  portion  of  the  stylo-glossus. 

Selatioill. — By  its  eoctemal  surface  with  the  disastric,  stylo-hyoid, 
stylo-clossus,  mylo-hyoid,  gustatory  nerve,  hypoglossal  nerve,  Whar- 
ton's duct,  and  sublingual  gland.  By  its  itUet^al  surface  witii  the 
middle  constrictor  of  the  pharynx,  lingualis,  genio-hyo-glossus, 
lingual  artery,  and  glosso-pharyngeal  nerve. 

Nerve  Supply. — The  hvpogloSal  nerve. 

The  LINGUALIS. — The  fibres  of  this  muscle  (linguaUs  longitu- 
dinalis  inferior)  may  be  seen  towards  the  apex  of  the  tongue,  issuing 
from  the  interval  between  the  hyo-glossus  and  genio-hyo-glossus; 
and  is  best  examined  by  removing  the  preceding  muscle.  It  consists 
of  a  small  fasciculus  of  fibres  running  longitudinally  from  the  base, 
where  it  is  attached  to  the  os  hyoiaes,  to  the  apex  of  the  tongue. 
Bv  the  outer  border  its  fibres  reach  the  plane  of  longitudinal  fasciculi 
of  the  stylo-^lossus  and  lingualis  superficialis ;  cmd  by  its  under 
surface,  it  is  m  relation  with  the  ranine  artery. 

The  other  muscles  entering  into  the  structure  of  the  tongue,  are 
the  lingualis  longitudinalis  superior  vel  superficialis,  and  uie  lin- 
gualis transversus.  The  lingvmis  superior  forms  a  thin  plane  on  the 
upper  surface  of  the  organ,  lying  immediately  beneath  the  mucous 
membrane.  This  layer  is  thicker  in  front  than  behind,  and  is 
covered  posteriorly  by  a  thin  stratum  of  transverse  fibres  derived 
from  the  hyo-glossus.  The  lingtuUis  transversus  constitutes  the  chief 
bulk  of  the  tongue;  it  lies  between  the  lingualis  superior  and 
inferior,  its  fibres  being  attached  at  the  middle  line  to  the  fibro- 
cartilaginous septum  of  the  tongue,  and  laterally  to  the  mucous 
membrane ;  some  of  its  fibres  are  continuous  with  those  of  the 
stylo-glossus  and  hyo-glossus,  and  others  are  connected  with  the 
lesser  comua  of  the  os  hyoides.  The  fibres  of  the  muscular  struc- 
ture of  the  tongue  are  separated  from  each  other  by  a  larse  quantity 
of  very  fine  fat  and  some  ^andidar  tissue.  The  lateral  halves  of 
the  tongue  are  divided  by  a  distinct  fibrous  septum,  which  is  suffi- 
ciently complete  to  prevent  anastomosis  of  the  arteries  of  one  side 
with  those  of  the  other. 

Nerve  Snpp^. — The  several  layers  of  muscular  fibre  which  con- 
stitute the  lingualis  muscle  are  chiefly  supplied  by  the  hypoglossal 
nerve,  but  some  filiunents  of  the  facial  also  reach  them. 
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The  STYLO-GLOSSUS  arises  from  the  apex  of  the  styloid  pro- 
cess and  from  the  stylo-maxillary  ligament ;  it  divides  on  the  side 
of  the  tongue  into  two  parts,  one  transverse,  which  passes  transversely 
inwards  between  the  t^'o  portions  of  the  hyo-glossns,  and  is  lost 
among  the  transverse  fibres  of  the  substance  of  the  tongue — the  other 
longitudinal,  which  spreads  out  upon  the  side  of  the  tongue,  and  is 
prolonged  forwards  with  the  lingualis  as  far  as  its  tip. 

Relations. — By  its  external  surface  with  the  internal  pterygoid 
muscle,  gustatory  nerve,  parotid  gland,  sublingual  gland,  and 
mucous  membrane  of  the  floor  of  the  mouth.  By  its  intenud  swrface 
with  the  tonsil,  superior  constrictor  of  the  pharynx,  and  hyo-glossus. 

Nerve  Supply. — The  hypoglossal  and  facial  nerves. 

The  PALATO-GLOSSUS  passes  between  the  soft  palate  and  the 
side  of  the  base  of  the  tongue,  forming  a  prominence  of  the  mucous 
membrane,  which  is  called  the  anterior  pillar  of  the  fauces.  Its 
fibres  are  spread  out  superiorly  among  the  muscular  fibres  of  the 
palato-pharyngeus,  and  mferiorly  among  the  fibres  of  the  stvlo- 
glossus  upon  the  side  of  the  tongue.  Tnis  muscle  with  its  f^ow 
constitutes  the  constrictor  isthmi  faudum. 

Nerve  Supply. — This  muscle  is  sunplied  by  branches  from 
Meckel's  ganglion  and  the  pharyngeal  plexus ;  the  motor  filaments 
being  ultimately  traceable  to  the  facial. 

Actions. — The  genio-hyo-glossus  muscle  effects  several  movements 
of  the  tongue.  When  the  tongue  is  steadied  and  pointed  by  the 
other  muscles,  the  posterior  fibres  of  the  genio-hyo-glossus  would 
dart  it  from  the  mouth,  while  its  anterior  fiores  would  restore  it  to 
its  former  position.  The  whole  length  of  the  muscle  acting  on  the 
tongue,  would  render  it  concave  along  the  middle  line,  and  form 
a  channel  for  the  current  of  fluid  towards  the  pharynx,  as  in  sucking. 
The  apex  of  the  tongue  is  directed  to  the  roof  of  the  mouth,  ana 
rendered  convex  from  before  backwards  by  the  linguales.  The  hyo- 
glossi,  by  drawing  down  the  sides  of  the  tongue,  render  it  convex 
along  the  middle  line.  It  is  drawn  upwards  at  its  base  by  the 
palato-glossi,  and  backwards  or  to  either  side  by  the  stylo-glossL 
Thus  the  whole  of  the  complicated  movements  of  the  tongue  may  be 
explained,  by  reasoning  on  the  direction  of  the  fibres  of  tne  muscles, 
and  their  probable  actions.  The  palato-glossi  muscles,  assisted  by 
the  uvula,  have  the  power  of  closing  the  fauces  completely,  an 
action  which  takes  place  in  deglutition. 

Fifth  Group.— Muscles  of  the  Pharynx. 

Inferior  constrictor,  Stvlo-pharyngeus, 

Middle  constrictor,  Palato-pharyngeus. 

Superior  constrictor, 

Dissection. — To  dissect  the  pharynx,  the  trachea  and  oesophagus 
are  to  be  cut  through  at  the  lower  part  of  the  neck,  and  drawn 
upwards  by  dividing  the  loose  cellular  tissue  which  connects  the 
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back  of  the  pluu^x  with  the  vertebral  column.  The  saw  is  then 
to  be  applied  behind  the  styloid  pioceBsea,  and  the  base  of  the  skull 
sawn  through.    The  vessels  and  looee  structures  should  be  removed 

Pio.  1B5.— Dluectlon  of 
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from  the  preparation,  and  the  phaiynx  stuffed  with  tow  or  wool  for 
the  purpose  of  distending  it,  and  reudering  the  muscles  more  eaqr  of 
dissection. 

Fascia.— The  j^ryngeal  faxia  or  aponeurotu  is  a  stronfc  sheet 
situated  between  the  muscles  and  miicoite  membrane ;  it  is  especially 
strong  at  its  upper  part,  where  it  fills  in  the  interval  left  above  the 
festooned  upper  margin  of  the  superior  constrictor,  and  is  attached 
to  the  basilar  process  of  the  occipital  bone  and  petrous  portion  of  the 
temporal  As  it  passes  down  it  gradually  becomes  thinner,  and  at 
the  lower  part  of  the  pharynx  is  distinguishable  only  as  a  layer  of 
connective  tissue  uniting  the  mucous  and  muscular  coats. 

The  constrictOTB  of  the  phaxnix  are  web-like  sheets  of  mnsde 
with  fibres  differently  disposed,  wbich  form  a  muscnlar  bag  attached 
to  the  base  of  the  skulL  This  bag  communicatee  in  front  with  the 
mouth.  Each  of  the  constrictors  may  be  described  as  having  one 
posterior  attachment  and  three  lateral. 

The  superior  is  attached  to  the  tendinous  raph£  which  hangs  from 
the  pharrngeal  tubercle  of  the  basilar  process  of  the  occioit^  bone ; 
its  lateral  attachments  are  the  internal  ptery^id  plate — tne  ptei^go- 
maxillary  ligament,  and  the  mylo-hyoid  ndge  of  the  lower  ]aw. 
The  middle  is  in  like  manner  attached  1«  the  tendiooiu  tk^V^wA 
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its  lateral  attachments  u«  the  greater  an<]  leeaer  cornna  of  tlw  hyoid 


cartilages  and  the  upper  ring  of  the  trachea. 

Their  more  particular  description  is  as  followi  : — 
The  INTEEIOB  OOHSTBIOTOB,  the  thickeiit  of  the  thme 
conatrictor  niuaclea,  ariti  from  the  npper  ring  of  the  trachea,  tlie 
cricoid  cartilage,  and  the  oblique  line  of  the  tlmnid.  Its  fifara 
apr^  out,  and  are  inserted  into  the  middle  line  of  the  pharynx,  the 
inferior  fibres  being  almost  horizontal,  the  mperior  oblique  ukd  orer- 
lapping  the  middle  constrictor. 

Bel&tions. — By  its  esXemoi  twfaee  with  the  vertebral  cohuun, 
longaa  colli,  sheath  of  the  common  carotid  artery,  Bt«mo-thyioid 
muscle,  thyroid  gland,  and  some  lymphatic  glands.  By  its  tnfantol 
twfau  with  the  middle  constrictor,  stylo-pharyngen^  palato-phBryn- 
geuB,  and  mucous  membrane  of  the  pharynx.  By  its  loicer  hon», 
near  the  cricoid  cartilage,  it  is  in  relation  with  the  recurrent  nerre ; 
and  by  the  upper  border  with  the  auperior  laryngeal  neire,     The 


5.  0»  hjoftw.    7.  etjlo- 

byoid  li^uneuL     S,   (Eaogunu.     9. 

at;r>o-pi>u7iigeui,  jaulcg  down  b*. 
twHQ  th«  auponor  uid  middle  con- 
■triclor,  13.  Upper  conc&ve  boTdor  of 
superior  CDUBtrlctor ;  at  this  point  tbo 
musculAT  flbr«t  of  the  pharynx  uv 
daficlBut-  14.  PteiTso-mlxlllAn  Ug^ 
ment.  1;.  BuccHnBtor,  16.  Ort^a- 
lailiarta.    17.  Uylir-hjoid. 


fibres  of  origin  of  this  muscle  are  blended  with  those  of  the  atemo- 
thyroid,  thyro-liyoid,  and  crico-thyroid,  and  it  frequently  forms  a 
tendinous  areh  acrosa  the  latter ;  inferiorly  it  is  blended  with  the 
circular  fibres  of  the  cesoph^is. 

The  muscle  must  be  removed  before  the  next  can  be  examined. 

The  MIDDLE  OONSTEIOTOE  arises  from  the  great  comu  of 
the  08  hyoides,  from  the  lesser  comu,  and  from  the  stylo-hvoid  liga- 
ment It  radiates  from  its  origin,  and  spreads  out  upon  the  side  of 
the  pharynx,  the  lower  fibres  descending  and  being  overlapped  by 
the  inferior  constrictor ;  the  upper  fibres  ascending,  so  as  to  cover  in 
&e  BuperioT  constrictor.    It  is  vnterUd  into  the  rafhi  of  the  phaiynx, 
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and  by  a  fibrous  aponeurosis  into  the  basilar  process  of  the  occipital 
bone.  It  is  separated  from  the  superior  constrictor  by  the  glosso- 
pharyngeal nerve  and  st^lo-pharyngeus  muscle,  and  from  the  inferior 
constrictor  by  the  superior  laryngeal  nerve. 

BelatiODS. — By  its  extemcU  sutface  with  the  vertebral  column, 
longus  colli,  rectus  anticus  maior,  carotid  vessels,  inferior  constrictor, 
hyo-glossus,  lingual  artery,  pnaryngeal  plexus  of  nerves,  and  some 
lymphatic  glands.  By  its  xnterncU  surfitcej  with  the  superior  con- 
strictor, stylo-pharyngeus,  palato-pharyngeus,  and  mucous  membrane 
of  the  phaiynx. 

The  upper  portion  of  this  muscle  must  be  turned  down,  to  bring 
the  whole  of  the  superior  constrictor  into  view ;  in  so  doing,  the 
stylo-pharyngeus  muscle  will  be  seen  passing  behind  its  upper 
border. 

The  SIJPEBIOB  00N8TBI0T0B  is  a  thin  and  quadrilateral 
plane  of  muscular  fibres  arinng  firom  the  side  of  the  tongue,  the 
extremity  of  the  molar  ridge  of  the  lower  jaw,  the  pteirgo-maxillary 
ligament,  and  lower  third  of  the  posterior  mar^  of  the  internal 
pteiTgoid  plate ;  and  inserted  into  the  raphS  oi  the  pharynx  and 
oasilar  process  of  the  occipital  bone.  Its  superior  fibres  are  arched, 
leaving  a  concave  interspace  between  its  upper  border  and  the 
basilar  process ;  some  of  its  lower  fibres  are  continuous  with  those 
of  the  ^nio-hyo-glo88US  on  the  side  of  the  tongue,  and  it  is  over- 
lapped inferiorly  by  the  middle  constrictor. 

Belations. — By  its  external  mrface  with  the  vertebral  column 
and  muscles  of  the  latter,  behind  ;  with  the  vessels  and  nerves  con- 
tained in  the  maxtllo-pharyngeal  apace  laterally,  and  with  the 
middle  constrictor,  stylo-pharyngeus,  and  tensor  palatL  By  its 
internal  mrface  with  the  levator  pakti,  palato-pharyngeus,  tonsil, 
and  mucous  membrane  of  the  pharynx. 

Nerve  Supply. — The  constrictor  muscles  of  the  pharynx  are 
supplied  by  a  plexus  of  nerves  derived  from  the  superior  larvngeal 
and  pharyngeal  branches  of  the  pneumogastric,  the  glosso-pha^n- 
geal,  and  cervical  plexus,  mixed  with  some  fibres  m)m  the  sym- 
pathetic 

Maxillo-Pharyngeal  Space.— Between  the  side  of  the  pharynx 
and  ramus  of  the  lower  jaw  is  a  triangular  interval,  the  maanUo- 
pharyngeal  spaee,  which  is  bounded  at  the  inner  side  by  the  superior 
constrictor  muscle  ;  at  the  oiUer  side  by  the  internal  pterygoid 
muscle ;  and  behind  by  the  rectus  anticus  major  and  vertebral 
column.  In  this  space  are  situated  the  internal  carotid  artery, 
internal  jugular  vein^  glosso-pharyngeal,  pneumogastric,  spinal  acces- 
sory, ana  hypoglossal  nerves. 

'the  STYLCPPHABYNGEIJS  is  a  long  and  slender  muscle  anting 
from  the  inner  side  of  the  base  of  the  styloid  process ;  it  descends 
between  the  superior  and  midde  constrictor  muscle,  and  spreads  out 
beneath  the  mucous  membrane  of  the  nharyiix  ;  it  is  inmied  partly 
into  the  posterior  border  of  the  th^ia  cartilage  and  partly  into  the 
internal  lace  of  the  inferior  constnctor. 
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Belatioiui. — By  its  exUmcU  surface  with  the  stylo^loesos  miiflcle, 
external  carotid  artery,  parotid  gland,  and  middle  constrictor.  By 
its  internal  mrface  with  the  internal  carotid  artery,  internal  jugukr 
vein,  superior  constrictor,  palato-pharyngeus,  and  mucouB  membrane. 
Along  its  lower  border  is  seen  the  glosso-pharyngeal  nerve,  which 
crosses  it  opposite  the  root  of  the  tongue,  to  pass  between  the  superior 
and  middle  constrictor  and  behind  the  hyo-glossus. 

Nerve  Snpply. — This  muscle  is  supplied  by  the  gloaso-phaiyn- 
geal  nerve. 

Associated  in  function  with  the  preceding  is  a  small  moacle,  not 
always  present,  the  salpingo'-phaxyngeiu  (levator  pharyngeus  in- 
temus),  which  arises  from  the  lower  border  of  the  Eustachian  tube 
near  its  aperture,  and  passes  down  upon  the  inner  surface  of  the 
side  of  the  pharynx,  where  it  becomes  united  with  the  pakto- 
pharyngeus. 

The  palato-pharsmgeus  is  described  with  the  muscles  of  the  soft 
palate.  It  arises  from  the  soft  palate,  and  is  inserted  into  the 
inner  surface  of  the  pharynx,  and  posterior  border  of  the  thyroid 
cartilage. 

Actions. — The  three  constrictor  muscles  are  important  agents  in 
deglutition  ;  they  contract  upon  the  morsel  of  food  as  soon  as  it  is 
received  by  the  pharynx,  and  convey  it  downwards  into  the  oeso- 
phagus. The  stylo-pharyngei  draw  the  pharynx  upwards,  and 
widen  it  laterally.  The  palato-pharyngei  also  draw  it  upwards, 
and  with  the  aid  of  the  uvula  close  the  opening  of  the  fauces. 
The  salpingo  -  pharyngei  are  elevators  of  the  upper  part  of  the 
pharynx.  A  more  complete  description  of  the  mechanism  of  delgu- 
tition  will  be  given  after  the  palate  muscles  have  been  described. 

Sixth  Group.— Muscles  of  the  Soft  Palate. 

Levator  palati,  Palato-glossus, 

Tensor  palati,  Palato-pharyngeus. 

Azygos  uvulae, 

Dissection. — To  examine  these  muscles,  the  pharynx  must  be 
opened  from  behind  by  a  vertical  incision,  and  the  mucous  mem- 
brane carefully  removed  from  off  the  posterior  surface  of  the  soft 
palate. 

The  LEVATOR  PALATI,  a  moderately  thick  muscle,  arises  from 
the  extremity  of  the  petrous  bone  in  front  of  the  opening  of  the 
carotid  canal,  and  from  the  posterior  and  inferior  aspect  of  the  car- 
tilage of  the  Eustachian  tube,  and  passing  down  by  the  side  of  the 
posterior  nares  spreads  out  between  the  fasciculi  of  ori^of  the 
palato-pharyngeus ;  it  is  inserted  into  the  middle  line,  where  it  is 
continuous  with  the  muscle  of  the  opposite  side,  and  is  overlaid  by 
the  azygos  uvulae.  In  order  to  reach  tne  palate  it  passes  through  the 
opening  above  the  superior  constrictor  muscle. 

*  viXwiyft  a  tube. 
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BolAtionx. — ExUmalhi  with  the  tensor  palati  and  anperior  con- 
strictor mascl« ;  iniemaily  and  poifteruniy  with  the  mncoiu  mem- 
bnne  of  the  phaiTiii  and  soft  pal&te  ;  imeriorlj  it  passes  between 
the  two  fascicnli  of  origin  of  the  jMlato-phn^rngeuB  to  reach  its 
insertion. 

Haxre  Snj^jly- — Branches  from  Meckel's  ganglion,  the  motor 
root  of  which  is  the  facial  nerve. 

Diwection.— This  muscle  most  be  turned  down  from  its  origin  on 
one  Bide,  and  removed,  and  the  saperior  constrictor  dissected  awaf 
from  its  pterygoid  origin,  to  bring  the  next  muscle  into  view. 

The  T^SOB  PALATI  (circumfleius}isas1enderand  flattened 
muscle  ;  it  aritet  from  the  scaphoid  fossa  at  the  base  of  the  internal 
pterygoid  plate,  &om  the  spinoos  process  of  tlie  sphenoid  bone,  the 
edge  of  the  tympanic  plate  of  the  temporal  bone,  and  from  the 
anterior  aspect  of  the 
Eustachian  tube, 
lies  between  the  i 
temal  pterygoid  mus- 
cle and  internal  ptery- 
goid plate  ;  the  ten- 
don winds  around  the 
hamular  process  of  the 
latter,  and  expands 
into  an  aponeurosis, 
which  is  ituerUd  into 
the  transverse  ridge  on 
the  horizontal  portion 
of  the  palate  bone,  and 
at  the  middle  line  is 
continuous  with  the 
aponeurosis  of  the 
opposite  muscle.  The 
tendon  as  it  passes 
round  the  hoionlar 
process  is  contained  in 
a  synovial  sheath. 

Bel&ti(»u.-~By  its 
eidtTnal   taTface   with 
the  internal  pterygoid   j^^ 
muscle;  byitainlmial        '  ' 
tmiacewitii  thelevator 
paiati,  internal  ptery- 
goid plate,  and  supe- 
rior   constrictor.      In 
the    soft    palate,    its 
tendinous  expansion  is  placed  in  front  of  the  other  muscles,  and  in 
contact  with  the  mucous  membrane. 

Vnra  Sllpplr> — From  the  otic  ganglion,  the  motor  root  of  which 
is  the  Ihcial  nerve. 


PterrgoWwi 


J.  Pterygoldvuii  e: 
L    J.  Lantor  palmU.    6.  Tnuor 

, .    7.  Buperlor  confltncUir  of  phaiTiix.    S.  Aiygoa 

utuIh.  a.  nUti>phuTtigBUB.  lo.  Stylo-rdiUTU^iiL 
1 1.  Hlddle  oomMctor  of  phwTHi.  it.  Pjftta-phHjD- 
BauB(i:ut>.     13.  lufeiloroo — "-*-* ' -*' 
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The  AZYGOS  UVULiE  is  a  pair  of  small  muscles  situated  along 
the  mid  line  of  the  soft  palate.  They  ari$e  &om  the  spine  of  the 
palate  bone,  and  aponeurosis  of  the  soft  palate,  and  are  wumiei  into 
the  uvula.  By  their  anterior  sur&ce  they  are  in  lelatiom  with  the 
levatores  palati,  palato-glossi,  and  anterior  fasciculus  of  the  palato- 
pharyugei ;  posteriorly  they  have  the  thin  posterior  finsciculns  of  the 
palato-pharyngei  and  the  mucous  membrane. 

Nerve  Supply. — Probably  from  Meckel's  ganglion,  the  nerve 
fibres  being,  however,  ultimately  traceable  to  the  facial  nerve. 

DiflsectioiL — The  two  next  muscles  are  brought  into  view  by 
raising  the  mucous  membrane  from  ofif  the  pillars  of  the  soft  palate 
at  each  side. 

The  PALATO-GLOSSUS  (constrictor  isthmi  faucium)  is  a  small 
fasciculus  of  fibres,  which  arises  in  the  soft  palate  as  a  radiated  expan- 
sion continuous  with  its  fellow  of  the  opposite  side ;  and  descends 
to  be  inserted  into  the  side  of  the  tongue.  It  is  the  prominenee  of 
this  small  muscle,  covered  by  mucous  membrane,  that'constitntes 
the  anterior  pillar  of  the  soft  palate.  It  has  been  named  constrictor 
isthmi  faucium,  from  a  function  it  performs  in  common  with  the 
palato-pharyngeus — viz.,  constricting  the  opening  of  the  fauces. 

The  PALATO-PHABYNQEUS  (constrictor  isthmi  faucium 
posterior)  forms  the  posterior  pillar  of  the  fauces ;  it  arises  by  two 
fasciculi  from  the  raph^  of  the  soft  palate,  where  its  fibres  are  con- 
tinuous with  those  of  the  muscle  of  the  opposite  side  ;  and  is  inserted 
into  the  inner  surface  of  the  phaiynx  and  posterior  border  of  the 
thyroid  cartilage.  This  muscle  is  broad  above  where  it  forms 
the  whole  thid^ness  of  the  lower  half  of  the  soft  palate,  narrow 
in  the  posterior  pillar,  and  again  broad  and  thin  in  the  pharynx 
where  it  spreads  out  previously  to  its  insertion.  The  levator  palati 
passes  to  its  insertion  between  the  two  fasciculi  of  origin  ot  this 
muscle. 

Belations. — In  the  soft  palate  it  is  in  relation  with  the  mucous 
membrane  both  bv  its  anterior  and  posterior  surface  ;  above^  with  the 
levator  palati,  and  belowy  with  the  mucous  glands  situated  along  the 
margin  of  the  arch  of  the  palate.  In  the  posterior  pillar,  it  is  sur- 
rounded for  two-thirds  of  its  extent  by  mucous  menibrane.  In  the 
pharvnx,  it  is  in  relation  by  its  outer  surface  with  the  superior  and 
middle  constrictor  muscle,  by  its  inner  surface  with  the  mucou& 
membrane. 

Nerve  Supply. — The  palato-glossus  is  supplied  by  the  facial 
nerve,  and  the  palato-pharyngeus  from  Meckel  s  ganglion  and  the 
pharyngeal  plexus. 

Actions. — The  azygos  uvulae  shortens  the  uvula.  The  levator 
palati  raises  the  soft  palate,  while  the  tensor  spreads  it  out  laterally 
so  as  to  form  a  septum  between  the  pharvnx  and  posterior  nare& 
The  palato-glossus  and  palato-pharyngeus  constrict  the  opening  of 
the  fauces,  and  drawing  down  tne  soft  palate,  serve  to  press  the  mass 
of  food  from  the  dorsum  of  the  tongue  into  the  pharynx.  The  action 
of  the  levator  and  tensor  palati  muscles  on  the  Eustachian  tube  will 
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be  discussed  when  that  structure  is  itself  described  along  with  the 
middle  ear  in  Part  VL  of  this  work. 

Mechaiiism  of  Deglutition.— Deglutition  is  performed  by  means 
of  the  tongue  and  the  muscles  of  the  soft  palate,  laucee,  and  pharynx. 
The  food  bolus  is  pushed  towards  the  fauces  by  the  application  of 
the  tongue  to  the  nard  palate,  the  base  of  the  tongue  bein£  also 
carried  upwards  and  bacKwards  by  the  action  of  the  stylo-gloflsus 
muscles ;  m  this  way  the  bolus  is  caused  to  pass  between  the  anterior 
pillars  of  the  fauces  the  muscles  of  which  (the  palato-glossi)  contract 
upon  it  The  palato-pharyngeus  muscles  forming  the  posterior 
pillars  of  the  fauces  also  contract  and  narrow  the  laucial  opening, 
the  interval  between  them  being  filled  up  by  the  uvula ;  the  tensor 
palati  muscles  make  tense,  and  ue  levator  palati  draw  upwards  and 
Backwards  the  soft  palate  till  it  nearly  touches  the  posterior  wall  of 
the  pharynx,  thus  preventing  the  food  from  passing  upwards  to  the 
nasal  cavity.  At  the  same  time  the  larynx  is  drawn  upwards 
beneath  the  lower  jaw  by  the  eleVator  muscles  of  the  oe  hyoides, 
and  the  thyroid  cartilage  is  carried  beneath  the  hyoid  bone  by  the 
thyro-hyoid  muscles  so  as  to  allow  the  epiglottis  to  fall  over  the 
upper  opening  of  the  larynx,  this  being  facilitated  by  the  tongue 
being  carried  backwards  and  the  glosso-epiglottic  folds  rendered  Gul. 
The  food,  being  thus  prevented  from  passmg  into  the  nose  or  larynx, 
is  thrown  into  the  grasp  of  the  constrictors  of  the  phai^nax,  which 
successively  contract  upon  it  from  above  downwards,  so  as  to  pass  it 
into  the  upper  part  of  the  oesophagus. 

Soyenth  Qronp.— Pnayertebral  Mnsdes. 

Bectus  anticus  major,  Scalenus  medius, 

Rectus  anticus  minor,  Scalenus  posticus, 

Scalenus  anticus,  Longus  colli 

Dteaaction. — ^These  muscles  have  already  been  exposed  by  the 
removal  of  the  pharynx  from  the  anterior  aspect  of  the  vertebral 
column ;  all  that  is  further  needed  is  the  removal  of  the  fascia  by 
which  they  are  invested. 

The  KB0TU8  ANTIOXJS  MAJOR,  broad  and  thick  above, 
narrow  and  pointed  below,  arises  from  the  anterior  tubercles  of  the 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  cervical 
vertebras ;  and  Ib  inserted  into  the  basilar  process  of  the  occipital 
bone. 

Relations. — By  its  anterior  surface  with  the  pharynx,  internal 
carotid  artery,  internal  jugular  vein,  superior  cervical  ganglion  and 
trunk  of  the  sympathetic  nerve,  pneumogastric,  and  spinal  accessory 
nerve.  By  its  posterior  surface  with  the  rectus  anticus  minor,  and 
superior  cervical  vertebrae ;  internally  with  the  longus  colli,  and 
externally  with  the  scalenL 

Heryo  Snpidy. — ^Anterior  branch  of  the  first  cervical  nerve. 

The  BEOTuS  ANTIOXJS  MINOR  wises  from  \.\\ft  «aiWvoT 


^t^^ss? 
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angoli  flcspulffi,  and  cervicaliB  aacemleiu ;  internally  with  the  pleura, 
inter-tranaverae  miucles,  and  cervical  rertebre ;  externally  with  the 
stemo-mantoid,  omo-hroid,  suprs-ecApnlBT  and  tiaiUTanslis  colli 
artery.  It  is  separated  from  the  BcaleunB  anticus  by  the  subclavian 
ftitery  below  and  cervical  nerves  above. 

Horre  Ihl^y.— Branches  of  the  lower  cervical  nervea. 

The  SCALENUS  F08TI0U8,  of  emaU  size,  ortw*  bj  a  thin 
tendon  from  the  second  rib  between  its  tubercle  and  angle,  and 
divides  euperiorlj  into  two  or  three  tendons,  which  are  intektd  into 
the  poalenor  tubercles  of  the  transverse  processes  of  the  two  or  three 


lower  cervicot  vertebree.  Hie  scalenus  posticus  was  formerljr  de- 
scribed with  the  scalenus  medius  as  one  muscle  ;  while  Albinns  and 
Scemmerring  make  fire  scalem. 

K^tlotU. — In  frtml  with  the  scalenus  medius ;  hthind  with  the 
two  upper  levatores  costartim  and  cervicalis  ascendena. 

Harrs  Snpply, — Branches  from  the  brachial  and  cervical  plexus. 

The  LOnOHS  COLLI  is  a  \aag  and  flat  muscle,  consisting  of 
three  portions,  two  oblique  and  one  vertical.  The  tuperioT  oblique  por- 
tion aritt*  from  the  anterior  tubercle  of  the  atlas,  and  is  interted 
into  the  anterior  tubercles  of  the  transverse  processes  of  the  third, 
fourth,  and  fifth  cervical  Tertebne.  The  inferior  Miqm  pori;ion 
ariiet  from  the  transverse  processes  of  the  fifth  and  sixth  cervical 
TertebrR,  and  passes  down  the  neck  to  be  interted  into  the  bodies  of 
the  two  or  three  upper  dorsal  rertebrK.    The  vertical  ^Ttum  tman 


Vertical  >  3d,  3d,  and  4th  cervica 
portion.  >      bodi«& 

In  general  terma,  the  miucle  ia  att 
vena  procMaeg  of  the  aii  mperior  o 
the  bodies  of  the  Ia«t  tbt«e  cervical  u 

Bfll&tions. — Bj  ita  anierior  rarjaet 
sheaOi  of  the  conunon  carotid,  inten 
^atric  nerve  ;  sympathetic  nerve,  inJ 
ferior  thyroid  artery.  By  ita  porifrror 
and  upper  dotHil  vertebiw. 

KoT*  Snmrty.— Brachial  plexus. 

Actiou. — ^ne  lectna  anticua  majoi 
librinm  of  the  head  opon  the  atlas ;  an 
flex  and  rotate  the  head  and  the  cer 
colnnuL    The  scaleni  mnacles  are  fle) 

toiy  n 

Eighth  Group.— Utudea 
These  mnecleB  are  described  with  t' 


MUSCLES  ANn  T?A. 


MUSCLES  OF  THB  BACK. 


963 


:  and  its  muscles,  which  are  numerous,  may  be  arranged  into 
layers. 


First  Layer. 

Trapezius, 
Latissimus  dorsi. 

Second  Layer. 

Levator  anguli  scapulae, 
Rhomboideus  minor, 
Rhomboideus  major. 

Third  Layer. 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer. 

(Dorsal  Group.) 

Sacro-lumbalis, 
Musculus  accessorius, 
Longissimus  dorsi. 
Spinalis  dorsi. 

(Cervical  Group.) 
Cervicalis  ascendens. 


Transversalis  cervicis, 

Trachelo-mastoid, 

Complexus. 

Fifth  Layer. 

(Dorsal  Group.) 

Semi-spinalis  dorsi, 
Semi-spinalis  colli. 

(Cervical  Group.) 

Rectus  posticus  major. 
Rectus  posticus  minor. 
Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior. 

Sixth  Layer. 

Multifidus  spinse, 
Rotatores  spinee, 
Inter-spinaies, 
Inter-transversales, 
Levatores  costarum. 


First  Layer. 

Dissection. — The  muscles  of  this  layer  are  to  be  dissected  by 
making  an  incision  along  the  middle  line  of  the  back,  from  the 
tubercle  on  the  occipital  bone  to  the  coccyx.  From  Uie  upper  point 
of  this  incision  carry  a  second  transversely  outwards  to  the  back  of 
the  ear ;  inferiorly  an  incision  must  be  made  from  the  extremity  of 
the  sacrum,  along  the  crest  of  the  ilium,  to  about  its  middle.  For 
convenience  of  dissection,  a  fourth  may  be  carried  from  the  spine  of 
the  seventh  cervical  vertebra  to  the  acromion  process.  The  integu- 
ment and  superficial  fascia,  together,  are  to  be  dissected  off  the 
muscles  in  the  course  of  their  fibres,  over  the  whole  of  this  region. 

The  TBAFEZIUS  muscle  {trapezium^  a  quadrangle  with  unequal 
sides)  arites  from  the  inner  third  of  the  superior  curved  line  of  the 
occipital  bone,  from  the  ligamentum  nuchse,  and  from  the  supra- 
spinous ligament  and  spinous  processes  of  the  last  cervical  ana  all 
the  dorsal  vertebrae.  Tne  fibres  converge  from  these  various  jpoints, 
the  upper  and  lower  being  oblique,  and  the  middle  nearly  horizontal, 
and  are  inserted  into  the  scapular  third  of  the  clavicle,  acromion 
process,  and  upper  border  of  tne  spine  of  the  scapula,  aa  fax  W^Vl  %»> 
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its  tubercle.  Over  the  two  lower  cervical  and  two  upper  donal 
spines  the  origin  is  markedly  aponeurotic,  bo  as  to  present  tne  appear- 
ance of  a  tendinous  ellipse.  The  lower  fibres  oi  the  muBcles  ter- 
minate in  a  flattened  tendon  which  plays  over  the  smooth  trian^^alar 
area  at  the  root  of  the  spine  of  the  scapula.  When  the  trapezius  is 
dissected  on  both  sides,  the  two  muscles  resemble  a  trapeziuni,  or 
diamond-shaped  quadrangle,  on  the  posterior  part  of  the  shoulders ; 
hence  the  muscle  was  formerly  named  cucullans  (cucuUum^  a  monk's 
cowl). 

Relations. — By  its  mperficud  nurface  with  the  integument  and 
superficial  fascia,  to  whicn  it  is  closely  adherent  by  its  ceirical  por- 
tion, loosely  by  its  dorsal  portion.  By  its  deep  mrfdcej  from  above 
downwards,  with  the  complezus,  splenius,  levator  anguli  scapuhe, 
Bupra-Etpimitus,  rhomboideus  minor,  rhomboideus  major,  and  small 

SortioDs  of  the  infra-spinatus,  serratus  posticus  superior,  latusaimus 
orsi  and  vertebral  aponeurosis,  the  latter  separating  it  from  the 
erector  spinas.  The  anterior  herder  of  the  cervical  portion  forms 
the  posterior  boundary  of  the  posterior  triangle  of  the  neck.  Its 
clavicular  insertion  sometimes  advances  to  the  middle  of  the  clavicle, 
or  as  far  as  the  outer  border  of  the  stemo-mastoid,  and  occasionally 
it  has  been  seen  to  overlap  the  latter.  This  is  a  point  to  be  borne 
in  mind  in  the  operation  for  ligature  of  the  subclavian  artery.  The 
spinal  accessory  nerve  passes  beneath  the  anterior  border,  near  the 
clavicle,  previously  to  its  distribution  to  the  under  surface  of  the 
muscle. 
Nerve  Supply. — Spinal  accessory,  and  third  and  fourth  cervical 
The  ligamentum  nucha  is  a  thin  fibrous  band  extended  from 
the  tubercle  and  spine  of  the  occipital  bone  to  the  spinous  process  of 
the  seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra- 
spinous ligament  It  is  connected  with  the  spinous  processes  of^  all 
tne  cervical  vertebra?,  excepting  the  atlas,  bv  means  of  a  series  of 
small  fibrous  slips ;  and  is  the  homologue  oi  an  important  elastic 
ligament  in  animals. 

The  LATIS8IMIJ8  D0B8I  muscle  covers  the  whole  of  the  lower 
part  of  the  back  and  loins.  It  arises  from  the  spinous  processes  of 
the  four  or  six  inferior  dorsal,  and  all  the  lumbar  vertebrae,  from  the 
supraspinous  ligament,  spinous  tubercles  of  the  sacrum,  posterior 
third  of  the  crest  of  the  ilium,  and  four  lower  ribs ;  the  latter  origin 
taking  place  by  muscular  slips,  which  indigitate  with  the  external 
obli(^ue  muscle  of  the  abdomen.  The  fibres  from  this  extensive 
origin  converge  as  they  ascend,  and  cross  the  inferior  angle  of  the 
scapula ;  they  then  curve  around  the  lower  border  of  the  teres  major 
muscle,  and  terminate  in  a  short  quadrilateral  tendon,  which  gets  in 
front  of  the  tendon  of  the  teres,  and  is  inserted  into  the  bicipital 
groove.  The  tendinous  origin  of  the  muscle  is  united  by  its  under 
surface  with  the  posterior  lamella  of  the  fascia  lumborum,  and  forms 
the  posterior  part  of  the  sheath  of  the  erector  spinse  ;  it  is  also  con- 
nected with  tne  posterior  aponeurosis  of  the  obliquus  intemus.  A 
synovial  bursa  is  interposed  between  its  upper  bonier  and  the  lower 
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uigle  of  the  (capnU,  and  another  hetwean  the  upper  half  of  ita 
tendon  and  that  of  the  terra  major ;  the  two  tendons  being  nnited 
inferiorly.    The  miucle  freqnenUy  receiTes  a  email  baciculoa  from 
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the  acapnia  as  it  croeaes  its  inferior  angle ;  and  sometimee  by  means 
of  its  tendon,  a  small  muscular  fEMciculus  from  the  pectoralia  major ; 
its  tendon  also  gives  off  fibres  to  the  deep  fascia  of  tne  upper  aim. 

At  the  upper  border  of  this  muscle  is  a  small  triangiuar  interval, 
bounded  above  by  the  lower  border  of  the  rhomboideus  m%jor,  within 
by  the  trapezius,  and  below  by  the  latisaimus  dorsi ;  in  this  space  the 
ribs  and  intercostal  muscles  are  seen  to  be  imcovered  by  the  muadbt 
of  the  back. 

Belations. — By  its  superficial  surface  with  the  integSflMot  and 
superficial  fascia,  the  latter  being  dense  and  fibrous  in  the  lumhar 
region,  and  with  the  trapezius.  By  ita  dup  mmfaeey  from  below 
upwards,  with  the  erector  spinte,  senatna  jmneus  inferior,  posterior 
aponeurosis  of  the  obli<|uus  intagw—^  obliuuus  extemua,  aerratos 
magnus,  intercostal  musclfis  aad  riba,  rhomooideua  major,  inferior 
an^e  of  the  acapuk,  and  teres  major.  The  latissimus  dorsi,  with 
the  teres  migoc;  lanna  tlie  posterior  border  of  the  axilla. 

Jtora  Sirpply. — By  the  long  subecapular  branch  of  the  posterior 
eoffd  of  the  brachial  plexus,  and  by  the  posterior  branchy  of  the 
dorsal  and  lumbar  nervea. 

Second  Layer. 

DissectioiL — This  layer  is  brought  into  view  by  dividing  the  two 
preceding  muscles  near  their  insertion,  and  turning  them  aside. 

The  LEVATOR  ANQULI  SOAPIJLJE  arises  by  tendinous 
slips,  from  the  posterior  tubercles  of  the  transverse  processes  of  the 
four  upper  cervical  vertebrss ;  and  is  in/serUd  into  tne  upper  angle 
and  posterior  border  of  the  scapula,  as  far  as  the  triangular  smooth 
surface  at  the  root  of  its  spine.  Being  the  principal  elevator  of 
the  shoulder,  the  levator  anguli  scapulee  has  been  termed  muBcuLus 
patientuB. 

Relations. — By  its  swperfi/dal  swrfoM  with  the  trapezius,  stemo- 
mastoid,  and  integument  By  its  deep  swrioM  with  the  splenius 
colli,  transversalis  cervicis,  cervicalis  ascendens,  scalenus  posticus 
and  serratus  posticus  superior,  and  with  the  transversalis  colli  and 
posterior  scapular  arteries.  The  tendons  of  origin  are  interposed 
between  the  attachments  of  the  scalenus  medius  in  front  and  the 
splenius  colli  and  transversalis  cervicis  behind. 

Nerve  Supply. — By  the  rhomboid  branch  of  the  brachial  plexus, 
and  branches  mm  the  second,  third,  and  fourth  cervical. 

The  BHOMBOIDEXJS  MIKOB  {^licmJiAu^  a  parallelogram  with 
four  equal  sides^  is  a  narrow  slip  of  muscle,  detached  from  the  rhom- 
boideus major  oy  a  slight  cellular  interspace.  It  arisee  from  the 
spinous  processes  of  the  last  cervical  and  first  dorsal  vertebras  and 
ligamentum  nuchse ;  and  is  inserted  into  the  edge  of  the  triangular 
surface,  on  the  posterior  border  of  the  scapula. 

The  BHOMsOIDEUS  MAJOB  arises  from  the  spinous  processes 
and  supra-spinous  ligaments  of  the  four  upper  dorsal  verteorse,  and 
is  ins^Ud  into  the  posterior  border  of  the  scapula  as  far  aa  ita 
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inferior  angle.  The  ULsertion  is  effected  by  means  of  a  tendinous 
band,  whi(£  is  attached  above  to  the  triangular  suiDgu^  at  the  root 
of  the  spine,  below,  to  the  inferior  angle,  and  between  these  points 
to  the  posterior  border  of  the  scapula  by  means  of  a  thin  membrane. 

|tA|ft.^ft^ff — By  their  tu^ficuU  surface  the  rhomboid  muscles  are 
in  relation  with  the  trapezius,  and  the  rhomboideus  major  with  the 
latissimus  dorsi  and  integument;  b^  their  deep  twrfaee  with  the 
serratus  posticus  superior,  erector  spinffi,  posterior  scapular  artery, 
intercostal  muscles  and  rib& 

Nervo  Simily. — The  rhomboid  muscles  are  supplied  by  a  branch 
of  the  brachial  plexus  called  rhomboid ;  it  is  denved  from  the  fifth 
cervical 

Third  Layer. 

Dissectioil. — The  third  layer  consists  of  muscles  which  arise  fzom 
tbe  Minous  processes  of  the  vertebral  column,  and  pass  outwards. 
It  is  Vmn^  into  view  by  dividing  the  levator  anffun  scapulae  near 
its  insertion,  and  wAsitnig  the  two  rhomboid  muscles  upwards  firom 
their  insertion  into  the^capria.  Tiie  latter  uMniajlifa  ■fanilii  iwir  in 
removed. 

The  S£B£ATU8  POSTIOUS  SUFEBIOB  is  situated  at  the 
upper  part  of  the  thorax  ;  it  ariees  from  the  ligitmentum  nuche  and 
spinous  processes  of  the  last  cervical  and  two  upper  dorsal  vertebrae. 
The  muscle  passes  obliquely  downwards  and  outwards,  and  is  interied 
by  four  serrations  into  the  upper  border  of  the  second,  third,  fourth, 
and  fifth  ribs,  a  little  beyona  their  angle. 

Selatioilfl. — By  its  tuperficial  surface  with  the  trapezius,  rhom- 
boideus major  ana  minor,  and  serratus  magnus.  By  its  deep  surface 
with  the  splenius,  erector  spinse,  intercostal  muscles  and  ribs. 

The  S^^LLTUS  POSTICUS  INFERIOR  arises  &om  the 
spinous  processes  and  interspinous  ligaments  of  the  two  lower  dorsal 
and  two  or  three  upper  lumbar  vertebrae,  and  passing  obliquely 
upwards,  is  inserted  by  four  serrations  into  the  lower  border  of  the 
four  inferior  ribs,  noth  muscles  consist  of  a  thin  aponeurosis  for 
about  half  their  extent 

Relatknia. — By  its  superficial  surface  with  the  latissimus  dorsi, 
its  tendinous  origin  being  inseparably  connected  with  the  aponeurosis 
of  that  muscle.  By  its  deep  ^uriMe  with  the  erector  spinse,  inter- 
costal muscles,  and  lower  rios.  The  upper  border  is  contmuous  with 
a  thin  tendinous  layer,  the  vertebral  aponeurosis. 

Nerve  Supply. — The  serrati  muscles  are  supplied  by  the  external 
branches  of  the  posterior  divisions  of  the  dorsal  nerves. 

The  vertebral  aponenrosiB  (fascia  lumbo-dorsalis^  is  a  thin 
membranous  expansion,  composea  of  transverse  and  longitudinal 
fibres,  extending  from  the  upper  border  of  the  serratus  posticus 
inferior  upwards  beneath  the  serratus  posticus  superior  to  the  neck, 
where  it  is  lost  in  the  cervical  fascia.  It  is  attached  along  the 
middle  line  to  the  spinous  processes  of  the  dorsal  yertebrae,  externally 
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to  the  angles  of  the  ribs,  and  forms  the  posterior  boimdaiy  of  a 
triangular  sheath,  which  contains  the  erector  spinas  and  deep  muscles 
of  the  back.  The  other  two  boundaries  of  the  triangular  aneath  are 
the  ribs  and  vertebrae  in  front  and  the  spinous  procoaaoe  of  tiie 
vertebne  at  the  middle  line. 

DiflsectioiL — The  serratus  posticus  superior  most  be  lemoTed 
from  its  origin  and  turned  outwards,  to  bring  into  view  tbe  whole 
extent  of  the  splenius  muscle. 

The  SPLENIUS  muscle  is  single  at  its  ori^n,  but  divides  soon 
after  into  two  portions,  which  are  aestined  to  distinct  inflertioin&  It 
arises  from  the  lower  half  of  the  ligamentum  nuchsB,  the  spinous 
process  of  the  last  cervical,  and  spinous  processes  and  interspinooB 
ligaments  of  the  six  upper  dorsal  vertebrae ;  it  divides  as  it  ascends 
the  neck  into  the  splenius  capitis  and  splenius  colli. 

The  splenins  capitiB  is  inserted  into  the  rough  surface  of  the 
occipital  Done  beneath  the  superior  curved  line,  and  posterior  border 
of  the  mastoid  process  of  the  temporal  bone. 

The  splenius  colli  is  inserted  into  the  posterior  tubercles  of  the 
transverse  processes  of  the  three  upper  cervical  vertebrae. 

The  splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a 
triangular  interval  in  which  is  seen  the  complexus. 

delations. — By  its  superficial  surface  with  the  trapezius,  stemo- 
mastoid,  levator  anguli  scapulae,  rhomboideus  minor  and  major,  and 
serratus  posticus  superior.  By  its  deep  surface  with  the  spinalis 
dorsi,  longissimus  aorsi,  semi-spinalis  coUi,  complexus,  trachelo- 
mastoid,  and  transversalis  cervicis.  The  tendons  of  insertion  of  the 
splenius  colli  are  interposed  between  and  united  with  the  tendons  of 
tne  levator  anguli  scapulae  in  front,  and  the  transversalis  cervicis 
behind. 

Nerve  Supply. — ^The  great  occipital,  and  the  external  branches 
of  the  posterior  divisions  of  the  cervical  and  five  upper  dorsal 
nerves. 

Fourth  Layer. 

Dissection. — The  two  serrati  and  two  splenii  muscles  must  be 
removed  by  cutting  them  away  from  their  origin  and  insertion,  and 
the  vertebral  aponeurosis  laid  open,  to  bring  the  fourth  layer  into 
view. 

Three  of  these  muscles — viz.,  sacro-lumbalis,  longissimus  dorsi, 
and  spinalis  dorsi — are  associated  under  the  name  of  erector  SPiNiB.* 
They  occupy  the  lumbar  and  dorsal  portion  of  the  back.  The 
remaining  four  are  situated  in  the  cervical  region. 

Tlie  SAOBO-LXJMBALIS  and  LONGISSIMUS  DOBSI  arise 
by  a  common  origin  from  the  posterior  third  of  the  crest  of  the  iliuiu, 
the  oblique  sacro-iliac  ligament,  articular  and  spinous  tubercles  of 
the  sacrum,  spinous  processes  of  the  lumbar  vertebrae,  and,  deeply, 

*  Many  anatomiBts  include  under  the  name  of  ertctor  tpitur  not  only  the  sacro- 
lumbalia  with  its  accessory  portion,  the  longissimus  dorsi,  and  the  spinalis  dorsi,  but 
also  the  cerrloalis  ascendens,  transversalis  cervicis,  and  trachelo-mastoid. 
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from  the  transverse  processes  of  the  lumbar  vertebrae ;  the  external 
portion  beinc  fleshy,  the  internal  tendinous.  The  tendinous  portion 
IS  broad  ana  flat,  and  gives  origin  by  its  deep  surfeuse  to  a  consider- 
able part  of  the  muscular  fibres.  In  the  lumbar  region,  the  muscle 
proceeding  from  this  extensive  origin  is  a  broad  and  thick  musculo- 
tendinous mass,  on  the  surface  of  which,  opposite  the  last  rib,  a  line 
of  separation  is  apparent,  the  outer  portion,  about  one-third,  being 
the  sacro-lumbalis,  the  inner  two-thiras  the  longissimus  dorsL 

The  sacro-lnmbaliB  (ilio-costalis)  ascends  upon  the  chest  inter- 
nally to  the  angles  of  the  ribs,  and  is  inserted  by  separate  slips,  the 
four  upper  tendinous,  the  two  lower  fleshy,  into  the  angles  of  the 
six  lower  ribs. 

If  this  muscle  be  turned  a  little  outwards,  a  number  of  tendinous 
slips  will  be  seen  which  take  their  origin  from  the  upper  border  of 
the  ribs  near  their  angles,  and  terminate  in  muscular  lasdculi,  whidi 
prolong  the  sacro-lumbalis  to  the  upper  part  of  the  chest  ■  This  is 
the  mnsdiliu  aocessorias  ad  Bacro-liimbalem ;  it  arisei  from  the 
six  lower  ribs,  and  is  in&erted  by  separate  tendons  into  the  angles  of 
the  six  upper  ribs  and  transverse  process  of  the  seventh  cervical 
vertebra. 

The  longissiiniis  doni  is  inserted  hj  two  series  of  tendons,  in- 
ternal and  external ;  the  internal  being  implanted  into  the  accessory 
and  transverse  processes  of  all  the.  lumbar,  and  transverse  processes 
of  all  the  dorsal  vertebrae  ;  the  external  into  the  transverse  processes 
of  the  lumbar  vertebrae,  and  all  the  ribs,  excepting  the  first,  oetween 
their  tubercles  and  angles. 

The  SPINALIS  D0B8I  is  situated  at  the  inner  side  of  the  longis- 
simus dorsi,  and  arises  from  the  spinous  j>rocesses  of  the  two  upper 
lumbar  and  two  lower  dorsal  vertebrae ;  it  is  inserted  into  the  spinous 
processes  of  the  upper  dorsal  vertebrae  from  the  second  to  the  sixth 
or  eighth.  It  also  receives  several  fasciculi  from  the  longissimus 
dorsi  and  semi-spinalis  dorsL  The  two  muscles  form  an  ellipse, 
which  embraces  tne  spinous  processes  of  the  dorsal  vertebrae. 

Relations. — ^The  erector  spinae  muscle  is  in  relation  by  its  super- 
ficial surfa4ie  (in  the  lumbar  region)  with  the  serratus  posticus  inferior 
and  latiBsimus  dorsi ;  (in  the  dorsal  region)  with  the  vertebral  apo- 
neurosis, which  separates  it  from  the  latissunus  dorsL  trapezius,  and 
serratus  posticus  superior,  and  with  the  splenius.  ^y  its  deep  sur- 
face (lumbar  region^  with  the  multifidus  spinae,  transverse  processes 
of  the  lumbar  vertebrae,  and  middle  layer  of  the  lumbar  fascia,  which 
separates  it  from  the  (juadratus  lumborum  ;  (dorsal  region)  with  the 
multifidus  spinae,  semi-spinalis  dorsi,  levatores  costarum,  mtercostal 
muscles,  and  ribs  as  far  as  their  angles.  InUmaily  or  mesially,  with 
the  multifidus  spinae  and  semi-spinalis  dorsi,  which  separates  it 
from  the  spinous  processes  and  arcnes  of  the  vertebrae. 

The  fascia  lumborum,  with  the  spinal  column,  aponeurosis  of  the 
latiesimus  dorsi,  and  ribs,  forms  a  complete  osseo-aponeurotic  sheath 
for  the  erector  spinae.  

The  OEBVIOALIS  A80ENDEN8  yel  deaoendiiiii  ia  11]^  «(sisl- 


MUrirr. 


■1  fiF  THE  H 


tiauntiuD  of  tliG  Hocro-luiubalis  upwards  iiit^  the  aeck.  Ii  arM> 
from  the  angle  of  the  third,  fourth,  fifth,  tuid  iixlh  ribe,  and  u  Mutrfe^ 
bj  Bl«mier  tcodona  into  the  poa- 
terior  tuberelN  <d  th«  tmmene 
procewee  of  the  third,  foatth,  fifUi, 
and  aizth  cervical  mtebne.  The 
term  dttetttdttu,  applied  to  tiua  mnt- 
cle,  can  only  be  correct  when  it  if 
described  as  ariaing  in  the  neck  and 
passing  downirarda  to  the  riba. 

BMlMXAonM.—ByitinHpti^ieiaimir- 
foM  with  the  levator  angoli  kw- 
ulte ;  bj  ita  deep  mafae*  witli  the 
upper  intercoatal  muacle*,  riba,  and 
inteitnuia verse  mosclea ;  aitrmS^ 
with  the  Bcatenus  jnaticns  k^ 
niediiiH  ;  miemeii^  with  the  trana- 
venolis  cervicia.  The  tendona  of 
insertion  are  interpoaed  between  tbe 
attachments  of  the  acalenua  medioE 
and  poaticuB  and  tiansTeraalia  ceT> 


VI0I8  appears  to  be  the  crattinoa- 
tion  npwuda  into  the  neck  <A  the 

lougiastmoB  dorsi ;  it  ariwa  from  the 

transverse  procBsaes  of  the  five  or 

aix  upper  donal  vertebne,  and  is 

inMrifd  into  the  po«teTioT  tubercles 

of  the  transverse  procesaes  of  the 

cervical  vertebne,  uom  the  second 

to  the  sixth.     It  receives  a  fasdca- 

lua  from  the  langissimiis  dorsi  and 

several  small  slips  from  the  tiachelo- 

mastoid. 

'  °'      Belations. — Byiteaupsr^ciajaar^ 

^!  }arx  with  the  levator  anguli  scap- 

1.   ulai'.HplentiiSjandlongiBsimnBdorsi. 

™   By  ita  deep  mrfau  with  the  eom- 

E^°^     lexus,  tiachelo-mastoid,  and  verte- 
ra! ;  exUrnally  with  the  mnscnlus 
"" '  ad  gacro-lambalem  and 


it3U]^ioua  minor,   i^.  Rwiui  cervicaliaascendenB;  tiUffmoUywith 
"  ^r'    '*-  Obuquui  lUM-  thetrachelo-mastoidandcomplema. 

ic  Obliquui Inferior.     i6.1lul-   ™,       .       ,  -    .  '^r    ..  ■ 

■Pino.    IT.  17- LoTKtoTM  eoa-    lue   tendons  oi   insertion  ot   this 
iHiu.    19.  muscle  are  inteiposed  between  the 
tendons  of  insertion  of  the  cervicalis 
Bide,  and  those  ot  origin  of  tbe  trachelo-niaa- 


ascendena  on  the  01 
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The  TBAOHiiLO-MASTOID  is  likewise  a  continuation  upwards 
from  the  longiBsimuB  dorsL  It  is  a  slender  and  delicate  muscle, 
ariting  from  the  transverse  processes  of  the  three  upper  dorsal  and 
last  cervical,  and  from  the  articular  processes  of  the  three  next 
cervical  vertebrsB,  its  origin  being  similar  to  that  of  the  complezus, 
with  which  and  the  origin  of  the  transversalis  cervicis  it  is  closely 
connected.  It  receives  a  fasciculus  from  the  long^ssimus  dorsi,  and 
is  imerted  into  the  posterior  border  and  summit  of  the  mastoid 
process. 

Belations. — ^The  same  as  the  preceding  muscle,  excepting  that  it 
is  interposed  between  the  transversalis  cervicis  and  complezus. 

Nerve  Snpply. — This  and  the  preceding  muscles  are  supplied  by 
the  external  branches  of  the  posterior  divisions  of  the  dorsal  and 
cervical  nerves.     

The  OOMP LEXUS  is  a  large  muscle,  forming  with  the  splenius 
the  great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of 
the  splenius,  arinng  from  the  transverse  processes  of  the  three  upper 
dorsal  and  last  cervical,  and  from  the  articular  processes  of  the  uiree 
next  lower  cervical  vertebrae ;  and  is  inserted  into  the  rough  surface 
of  the  occipital  bone  between  the  two  curved  lines,  as  far  as  the 
occipital  spine.  The  complexus  is  marked  in  the  upper  part  of  the 
neck  by  a  transverse  tendinous  intersection. 

A  large  fasciculus  of  the  complexus  lyin^  superficially  to  the  rest 
of  the  muscle,  and  remarkable  for  consisting  of  two  fleshy  bellies 
with  an  intermediate  tendon,  is  usually  described  under  the  name  of 
biventer  cervicis.  Considered  as  a  separate  muscle,  it  arises  bv  three  or 
four  slips  from  the  transverse  processes  of  the  dorsal  vertebne,  from 
the  fourth  to  the  seventh  ;  ana  is  inserted  into  the  inner  portion  of 
the  superior  curved  line  of  the  occipital  bone.  Its  tendons  of  origin 
lie  internally  to  the  insertions  ot  the  lonsissimus  dorsi,  and  are 
connected  with  those  of  the  semi-spinalis  colli  ;  and  its  lower  belly 
receives  a  fasciculus  from  the  longissimus.  The  outer  border  of  the 
upper  belly  is  united  with  the  complexus  ;  in  the  rest  of  its  course 
it  IS  free. 

Relations. — By  its  superficicU  surface  with  the  trapezius,  splenius, 
trachelo-mastoid,  transversalis  cervicis,  and  longissimus  'dorsL  By 
its  deep  surface  with  the  semi-spinalis  dorsi  and  colli,  recti  and 
obliqui.  It  is  separated  from  its  fellow  of  the  opposite  side  bv  the 
ligamentum  nuchae,  and  from  the  semi-spinalis  coin  by  the  pronmda 
cervicis  arterv,  princeps  cervicis  branch  of  the  occipital,  and  pos- 
terior cervical  plexus  of  nerves. 

Nerve  Supply. — The  great  occipital,  and  internal  branches  of 
posterior  divisions  of  the  six  lower  cervical  and  five  upper  dorsal 
nerves. 

The  muscles  of  the  fourth  layer  form  the  greater  part  of  the 
muscular  mass  which  fills  up  the  great  vertebral  groove  on  each  side 
of  the  spine ;  they  are  often  described  collectively  under  the  name  of 
erector  spins ;  but  this  title  should  correctly  be  limited  to  the  fleshy 
and  tenmnous  mass  which  springs  from  the  back  of  the  ^br\&  %xA 
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the  lumbar  vertebrse.  When  the  erector  spinfie  reaches  the  level  of 
the  last  rib,  the  greater  part  of  it  divides  to  form  two  museulai 
columns,  the  outer  receiving  the  name  of  sacio-lumbaliB,  the  inner 
of  londssimus  dorsi ;  these  are  continued  as  they  ascend  into  the  mus- 
cles of  the  upper  part  of  the  back  and  neck,  their  relation  to  each 
other  being  indicated  in  the  subjoined  statement  To  these  two 
columns  a  third  is  added,  forming  the  spinalis  dorsi ;  it  is  placed 
the  most  internally  of  the  three,  and  is  mnited  to  the  dorau  wd 
upper  lumbar  region. 

Erector  Spinte. 

I 

Spinalis  dorsL 


Longissimus  dorsi, 
Musculus  accessorius,      Transversalis  cervicis, 


Sacro-lumbalis, 


I 


Cervicalis  ascendens.       Trachelo-mastoid. 


Fifth  Layer. 

Dissection. — The  muscles  of  the  preceding  layer  are  to  be 
removed  by  dividing  them  transversely  through  the  middle,  and 
turning  one  extremity  upwards,  the  other  downwards.  In  this  way 
the  whole  of  the  muscles  of  the  fourth  layer  may  be  dissected  oft, 
and  the  remaining  muscles  of  the  spine  brought  into  a  state  to  be 
examined. 

The  SEMI-SPINALES  MUSOLES  are  connected  with  the 
transverse  and  spinous  processes  of  the  vertebrae,  spanning  one-half 
the  vertebral  column  ;  nence  their  name,  semi-spinales. 

The  8EMI-SPINALI8  DORSI  arises  from  the  transverse  pio- 
cesses  of  the  dorsal  vertebne  from  the  sixth  to  the  tenth ;  ami.  is 
inserted  into  the  spinous  processes  of  the  four  upper  dorsal  and  two 
lower  cervical  vertebrce.  It  is  united  below  with  the  spinalis  dorsi, 
and  above  with  the  semi-spinalis  colli ;  it  also  sends  several  amull 
slips  to  the  longissimus  dorsi. 

The  SEMI-SPINALIS  OOLLI,  larger  than  the  preceding  arises 
from  the  transverse  processes  of  the  five  or  six  upper  dorsal  vertebrse ; 
and  is  inserted  into  the  spinous  processes  of  the  cervical  vertebne 
from  the  second  to  the  fiftn. 

Belations. — Bv  their  superficial  surface  the  semi-spinales  are  in 
relation  from  below  upwards  with  the  spinalis  dorsi,  longissimns 
dorsi,  complexus,  splenius,  profunda  cervicis  and  princeps  cervids 
artery,  ana  posterior  cervical  plexus  of  nerves.  By  their  deep  sur- 
face  with  the  multifidus  spinse  muscle. 

Nerve  Supply. — The  semi-spinales  are  supplied  by  the  internal 
branches  of  the  posterior  divisions  of  the  dorsal  and  cervical  nerveai 

On  the  middle  line  in  the  cervical  region  is  a  small  muscle,  the 


ESOn  AlfD  OBLIQDI  CAPITIS. 

analogue  of  the  Bpinalia  doni,  termed  the  ipinaiii  eervieit. 
extremely  irregulai :  aruing  from  the  spinous  proceases  of  the  two 


dorsal  or  two  lower  cervical  vertebrte  i  and  intaUd  into  the 
into  the  next  o: 


uppei 

epinoos  proceas  of  the  axis,  and  at 

rertebRE. 

Occipital  Qroiip.—ThiB  group  of  small  muscles  is  intended  for 
the  moTementH  of  me  cranium  on  the  atlas,  and  atlaa  on  the  axis. 

The  SE0TU8  CAPITIS  POSTIOTTS  UAJOB  (superficUlia) 
ante*  from  the  spiaoua  proceaa  of  the  axis,  and  is  tnwrtM  into  the 
inferior  curved  line  of  the  occipital  bone. 

The  BEOTUS  OAPITIS  FOSTIODS  HIirOB  (profundus) 
arita  from  the  spinous  tubercle  of  the  atlas,  and  is  interttd  into  the 
rongb  surface  of  the  occipital  bone,  beneath  the  inferior  curved  line. 

The  SEOTUS  CAP 
ITIS  LATERALIS 
oruM  from  the  trans- 
Terse  process  of  theatlaa, 
and  is  interttd  into  the 
roU)(h  surface  of  the  oc 
cipital  bone,  eitemallj 
to  the  condyle 

TheOBLIQtraSIN 
FEfilOB  OAPITIS 
(major)  ome»  from  the 
spinoua  pi\>ces8  of  the 
axis,  and  passes  obhque- 
ly  ontwuds  to  be  wi- 
ierttd  into  the  extremity 
of  the  transverse  pro- 
cess of  the  atlas. 

TheOBLIQUUSSn- 
FEBIOB  OAPITIS  ' 
(minor)  aruu  from  the 
extremity  of  the  trana- 
veree  process  of  the  atlas, 
and  pasaes  obliquely  ii 
wards  to  be  inmitd  inl 
the  rough  surface  of  the 
occipital  bone,  between  the  curved  lines,  and  directly  behind  the 
mastoid  process. 

BelanonS-— By  their  taptrfieial  tarfact  the  recti  and  obliqni  are 
in  relation  with  a  strong  aponeurosis  which  separates  them  from 
the  complexus.  By  their  Ae«a  mrfaee  with  the  atlas  and  axil. 
The  rectus  posticus  major  partly  covers  in  the  rectus  minor.  The 
rectus  lateiulis  is  in  relation  by  its  anterior  turfaee  with  tiie  in- 
ternal jugular  vein,  and  by  its  poderior  nafaee  with  the  vertebral 
wtery. 

ISvm  Supply. — The  recti  and  obliqui  are  supplied  by  the  pos- 
terior divisions  ra  tiie  first  and  second  cervical  nerves. 


:  occipital  ncTTa.     to.    ObliquuB  nipertor. 

'  — '--"-  -!oUi      la-  Btemo-Duutold.     14. 

16.  TruhalD-nuxtold.     ,9.  Ob- 


I  aplUi. 
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Sixth  Layer. 

Dissection. — The  semi-Bpiiiales  muscles  must  be  removed  to  ob- 
tain a  good  view  of  the  multifidus  spinse,  which  lies  beneath  them, 
and  fills  up  the  concavity  between  the  spinous  and  tnmsvene  pro- 
cesses, the  whole  length  of  the  vertebral  column. 

The  MULTIFIDnS  SPINJE,  consisting  of  about  twenty-two 
small  muscular  fasciculi,  extends  along  the  vertebral  groove  from  the 
sacrum  to  the  axis.  The  muscle  commences  by  tendinous  fibres  on 
the  dorsum  of  the  sacrum,  proceeding  from  the  lateral  tabercles  of 
the  sacrum  and  even  from  the  lateral  comu  of  the  coccyx,  and 
passing  obliquely  upwards  and  inwards  to  the  spinous  tuberdese 
The  fasciculi  arise  inferiorly  from  the  sacrum,  ilium,  and  tendon  of 
the  erector  spinse  ;  in  the  lumbar  region  from  the  articular  and 
mammillary  processes  of  the  vertebras ;  in  the  dorsal  region  from 
the  transverse  processes ;  and  in  the  cervical  region  from  the  articular 
processes  of  the  four  inferior  vertebrae.  They  are  inserted  into  the 
spinous  processes  and  lamime  of  all  the  vertebne  from  the  sacrum  to 
tne  axis.  Of  the  twenty-two  fasciculi,  six  are  lumbar,  twelve  dorsal, 
and  four  cervical.  Each  fasciculus,  separate  below,  spreads  out  as  it 
ascends,  and  passing  over  the  next  vertebra,  is  inserted  into  the  four 
or  five  immeaiately  above  it  The  muscle  is  thick  inferiorly  ;  and 
the  uppermost  fasciculus  larger  than  those  immediately  below  it 

Belations. — By  its  superficial  surface  with  the  longissimus  dorsi, 
semi-spinalis  dorsi,  and  semi-spinalis  colli.  By  its  deep  surface  with 
the  laminee  and  spinous  processes  of  the  vertebral  column,  and  in 
the  cervical  region  with  the  ligamentum  nuchas. 

The  BOTATOBES  SPINiB  are  situated  in  the  dorsal  region 
beneath  the  multifidus  spinse  ;  they  are  eleven  in  number,  and  arise 
from  the  upper  and  back  part  of  the  transverse  processes,  and  are 
inserted  into  the  laminae  and  roots  of  the  spinous  processes. 

The  INTEBSPINALES  are  small  muscular  slips  arranged  in 

?airs  and  situated  between  the  spinous  processes  oi  the  vertebrae, 
n  the  cervical  region  there  are  six  pairs  of  these  muscles,  the  first 
being  placed  between  the  axif  an4  Ihird  vertebra,  the  sixth  between 
the  last  cervical  and  first  dortol ;  they  are  attached  to  the  apices  of 
the  spinous  processes,  and  are  separated  by  the  interspinous  liga- 
ments. In  the  dorsal  region^  rudiments  of  these  muscles  are  occasion- 
ally met  with  between  the  upper  and  lower  vertebrae,  biit  are  absent 
in  the  rest  In  the  lumbar  region  there  are  six  pairs  of  interspinales, 
the  first  pair  occupying  the  interspinous  space  between  the  last 
dorsal  and  first  lumbar  vertebrae,  tne  last,  the  space  between  the 
fifth  lumbar  and  sacrum.  They  are  thin,  broad,  and  imperfectly 
developed.  Rudimentary  interspinales  are  occasionally  met  witn 
between  the  sacrum  ana  coccyx  ;  these  are  the  analogues  of  the 
caudal  muscles  of  brutes ;  in  man  they  are  named  collectively  the 
extensor  coccygis  (sacro-coccygeus  posticus). 
The   INTEB  -  TBANSVEBSALES    are    small   quadrilateral 
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muscles  situated  between  the  transverse  processes  of  the  Tertebrse. 
In  the  cervical  region  thej  are  arranged  in  pairs  corresponding  with 
the  double  conformation  of  the  transverse  processes,  the  vertebi^ 
artery  and  anterior  division  of  a  cervical  nerve  lying  between  them. 
The  rectus  anticus  minor  and  rectus  lateralis  represent  the  inter- 
transversales  between  the  atlas  and  cranium.  In  the  dorsal  region 
the  anterior  inter-transversales  are  represented  by  the  intercostal 
muscles,  while  the  posterior  are  mere  tendinous  bands,  muscular 
only  between  the  first  and  last  vertebrae.  In  the  lumbar  regiony  the 
anterior  inter-transversales  are  thin,  and  occupv  only  part  of  the 
space  between  the  transverse  processes.  Analogues  of  posterior 
inter-transversales  exist  in  the  form  of  small  muscular  fasciculi 
extended  between  the  mammillary  processes  of  the  lumbar  vertebrss. 

The  LEVATOKES  00STABX7M  are  divided  into  long  and 
short  The  diort  (breves^  twelve  in  number  at  each  side,  arue  from 
the  apex  and  lower  bonier  of  the  transverse  process  of  the  last 
cervical  and  eleven  upper  dorsal  vertebrae ;  and  pass  downwards 
and  outwards,  radiating  in  their  descent,  to  be  tnserted  into  the 
upper  border  of  all  the  ribs,  between  the  tuberosity  and  angle, 
llie  uppermost  muscle  is  the  smsdlest,  and  their  breadth  increasea 
from  above  downwards. 

The  long  muecles,  four  in  number  at  each  side,  ariie  from  the 
transverse  processes  of  the  dorsal  vertebrse,  the  seventh  to  the  tenth, 
and  are  inserted  into  the  four  lower  ribs ;  each  muscle  passing  over 
a  rib  in  its  descent,  and  being  attached  to  the  rib  below  as  far  as  its 
angle.  The  long  muscles  lie  superficially  to  the  short  ones  and 
increase  in  size  from  above  downwards. 

Relations. — By  their  superficial  surface  with  the  sacro-lumbalis, 
longissimus  dorsi,  and  transversalis  cervicis.  By  their  deep  su/rface 
with  the  ribs  and  intercostal  spaces;  the  short  muscles  close  the 
intercostal  spaces,  and  are  unitea  by  their  external  border  with  the 
external  intercostala. 

Nerre  Supply.  —  The  multifidus  spinse,  interspinales,  inter- 
transversales,  and  levatores  costarum  are  supplied  by  branches  from 
the  posterior  divisions  of  the  spinal  nerves,  from  the  atlas  to  the 
sacrum. 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the 
back,  the  student  should  be  informed  that  no  exact  regularity 
attends  their  attachments.  At  the  best,  a  knowledge  of  their  precise 
connections,  even  were  it  possible  to  retain  it,  would  be  but  a 
barren  information,  if  not  absolutely  injurious,  as  tending  to  exclude 
more  valuable  learning.  We  have  therefore  arranged  a  plan,  by 
which  they  may  be  more  easily  recollected,  placing  them  in  a  tabular 
form  (pp.  278,  279X  ^^^  ^^^  student  may  see  at  a  glance  the  origin 
and  insertion  of  each,  and  compare  the  natural  grouping  and 
similarity  of  attachment  of  the  various  layers.  In  this  manner 
their  actions  also  will  be  better  comprehended,  and  learned  with 
greater  facility. 

In  examining  the  table,  the  student  will  observe  i\k&  conntoxiX. 
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recurrence  of  the  number  fmir  in  the  origin  and  insertion  of  the 
muscles.  Sometimes  the  Vour  occurs  at  the  top  or  bottom  of  a 
r^ion  of  the  spine,  and  frequently  includes  part  of  two  regions, 
taxing  two  from  each,  as  in  tne  case  of  the  serratL  A^in,  he  will 
perceive  that  the  muscles  of  the  upper  half  of  the  tabfe  take  their 
origin  from  spinous  processes,  and  pass  outwards  to  transreiae, 
whereas  the  lower  half  arise  mostly  from  transverse  processea.  To 
the  student  we  commit  these  reflections,  and  leave  it  to  the  peculiar 
tenor  of  his  own  mind  to  make  such  arrangements  as  will  be  best 
retained  in  his  memory. 

Actions. — The  upper  fibres  of  the  trapezius  draw  the  shoulder 
upwards  and  backwards ;  the  middle  fibres,  directlv  backwards ;  the 
lower,  downwards  and  backwards.  The  lower  fibres  also  produce 
rotation  of  the  scapula  on  the  chest,  tilting  the  lower  ansle  of  that 
bone  forwards  and  upwards,  and  carrying  the  upper  angle  slightly 
downwards  and  inwards ;  in  this  way  the  glenoid  cavity  is  directed 
obliquely  upwards  and  outwards,  and  the  trapezius  thus  performs 
an  important  part  in  the  elevation  of  the  arm  above  the  shoulder. 
If  the  shoulder  be  fixeil,  the  upper  fibres  will  flex  the  spine  towards 
the  corresponding  side.  The  latissimus  dorsi  is  a  muscle  of  the 
arm,  drawing  it  backwards  and  downwards,  and  at  the  same  time 
rotating  it  inwards ;  if  the  arm  be  fixed,  the  latissimus  dorsi  will 
draw  the  spine  to  that  side,  and,  raising  the  lower  ribs,  be  an  in- 
spiratory muscle ;  and  if  both  arms  be  fixed,  the  two  muscles  will 
draw  t^e  whole  trunk  forwards,  as  in  climbing  or  walking  on 
crutches.  By  passing  over  the  inferior  angle  of  the  scapula  it  binds 
that  bone  to  the  thoracic  wall,  and  by  being  folded  round  the  axil- 
lary border  it  limits  the  outward  projection  of  the  same  angle  when 
the  arm  is  raised.  The  levator  anguli  scapula;  lifts  the  upper  angle 
of  the  scapula,  and  with  it  the  entire  shoulder ;  the  rnomboidei 
carry  the  scapula  and  shoulder  upwards  and  backwards,  and  approxi- 
mate the  inferior  angle  of  the  scapula  to  the  spine. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  each 
other,  the  terratus  posticus  superior  drawing  the  nbs  upwards,  and 
thereby  expanding  the  chest;  the  inferior  drawing  the  lower  ribs 
downwards,  and  diminishing  the  cavity  of  the  chest  The  former  is 
an  inspiratory,  the  latter  an  expiratory  muscle.  The  splenii  mus- 
cles of^  one  side  draw  the  vertebral  column  backwards  and  to  one 
side,  and  rotate  the  head  towards  the  corresponding  shoulder.  The 
muscles  of  opposite  sides  acting  together,  draw  the  head  directly 
backwards.  They  are  direct  antagonists  of  the  stemo-mastoicl 
muscles. 

The  saero-lumbalis  with  its  accessory  muscle,  the  longissimus  dorsi 
and  spinalis  dorsi,  are  known  by  the  general  term  of  erector  spifut, 
which  sufl&ciently  expresses  their  action.  They  keep  the  spine  sup- 
porte<l  in  the  vertical  position  by  their  broad  origin  from  below, 
and  by  their  insertion,  by  distinct  tendons,  into  the  ribs  and  spinous 
processes.  Being  made  up  of  a  number  of  distinct  fasciculi,  which 
act  alternately,  the  spine  is  kept  erect  without  fatigue,  even  when 
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tlie  muscles  have  to  counterbalance  a  corpulent  abdomen.  The 
continuations  upwards  of  these  muscles  into  the  neck  presence  the 
steadiness  and  uprightness  of  that  region.  When  the  muscles  of 
one  side  act  alone,  uie  neck  is  rotated  on  its  axis.  The  complexusy 
being  attached  to  the  occipital  bone,  draws  the  head  backwaras,  and 
counteracts  the  muscles  of  the  anterior  part  of  the  neck.  It  assists 
also  in  the  rotation  of  the  head. 

The  semi-spinalis  and  mtUtifidus  spina  muscles  act  directly  on  the 
vertebrae,  and  contribute  to  the  general  action  of  supporting  the 
vertebral  column  erect 

The  four  little  muscles  situated  between  the  occiput  and  the  first 
two  vertebrae,  effect  the  various  movements  between  these  bones; 
the  recti  producing  the  antero-posterior  actions,  the  Miqui  the  rota- 
tory motions  of  the  atlas  on  the  axis. 

The  actions  of  the  remaining  muscles  of  the  spine,  the  rotaUjTe* 
gpinoBj  int^-spincUes,  and  inter'traruversales,  are  expressed  in  their 
namesw  They  approximate  their  attachments,  and  assist  the  more 
powerful  muscles  in  preserving  the  erect  position  of  the  body. 

The  Uvatares  costarum  raise  the  posterior  parts  of  the  ribs,  and  are 
probably  of  service  in  preserving  the  articulation  of  the  ribs  from 
displacement,  as  well  as  in  raising  them  in  inspiration. 
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MUSCLES  AND  FASCIAE  OF  THE  THORAX. 

The  priDcipal  muscles  situated  on  the  front  and  sides  of  the  thonx 
belong  m  their  actions  to  the  upper  extremity,  with  which  they  will 
be  described.  They  are  the  pectoralis  major  and  minor,  subclavius 
and  serratus  magnus.  The  true  thoracic  muscles,  which  appertain 
exclusively  to  the  actions  of  the  ribs,  are  th( 


External  intcrcostals,  SubcostalB, 

Internal  intercostals,  Triangularis  stemi. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinouB 
fibres  directed  obliquely  between  adjacent  ribs  and  closing  the  inter- 
costal spaces.  They  are  seen  partially  on  the  reflection  of  the  pec- 
toral niusclej*,  or  on  the  inner  surface  of  the  chest  The  triangularis 
stemi  is  within  the  chest,  and  requires  the  removal  of  the  anterior 
part  of  the  thonix  to  bring  it  into  view. 

FASCiiE. — A  thin  layer  of  fascia  covers  the  external  surface  of  the 
external  intercostal,  and  the  inner  surface  of  the  internal  muscle 
and  a  still  finer  layer  is  interposed  between  them.  The  surface 
layers  become  thicker  in  front,  where  the  external  intercostal  is  defi- 
cient, and  behind,  where  the  internal  intercostal  is  wanting. 

The  EXTERNAL  INTEB008TAL8,  eleven  on  each  side,  com- 
mence posteriorly  at  the  tubercles  of  the  ribs,  and  advance  forwards 
to  the  costal  cartilages,  where  they  terminate  in  a  thin  aponeurosis 
which  is  continued  onwards  to  the  sternum.  Their  fibres  are  directed 
obliquely  downwards  and  forwards,  pursuing  the  same  line  with 
those  of  the  external  oblique  muscle  of  the  abdomen.  They  are 
thicker  than  the  internal  intercostals,  and  more  tendinous  in 
structure. 

The  INTERNAL  INTEB008TALS,  also  eleven  on  each  side, 
commence  anteriorly  at  the  sternum,  and  extend  backwards  as  far  as 
the  angle  of  the  ribs,  whence  they  are  prolonged  to  the  vertebral 
column  by  a  thin  aponeurosis.  Their  fibres  are  directed  obliquely 
downwaras  and  bacK wards,  corresponding  with  those  of  the  internal 
oblique  muscle  of  the  abdomen,  and  crossing  those  of  the  external 
intercostals. 

In  structure  the  intercostal  muscles  consist  of  an  admixture  of 
muscular  and  tendinous  fibres.  They  arise  from  the  two  lips  of  the 
lower  border  of  the  rib,  the  external  from  the  outer  lip,  the  internal 
from  the  inner;  and  are  inserted  into  the  upper  border  of  the  rib 
below,  encroaching  somewhat  on  its  surfaces. 

Nerve  Supply. — The  intercostal  nerves. 

The  SITBOOSTALS  are  nine  or  ten  small  muscles  situated  within 
the  thorax  at  its  posterior  part,  and  lying  upon  the  ribs.  They 
increase  in  size  from  above  downwards,  and  the  direction  of  their 
fibres  corresponds  with  that  of  the  intercostales  intemi.  Each  muscle 
aruM  from  the  front  of  a  rib,  and  is  iyiseried  into  the  front  of  the  rib 
hut  one  below ;  the  first  subcostal  is  often  absent 
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Belations. — The  external  intercoetalB,  by  their  external  turf ace^ 
with  the  muscles  which  immediately  invest  the  chest,  viz.,  pectoralis 
major  and  minor,  serratus  magnus,  serratos  posticus  superior  and 
inferior,  scalenus  posticus,  sacro-lumbalis  and  longissimus  dorsi  with 
their  continuations,  cervicalis  ascendens  and  tnmsversalifi  cervicis, 
levatores  costarum,  and  obliquus  extemus  abdominis.  By  their 
internal  surface  with  the  internal  intercostals,  intercostal  vessels  and 
nerves,  and  posteriorly  with  the  pleura,  a  thin  layer  of  fascia  being 
interposed.  The  intcSmal  intercostals,  by  their  external  mirface  with 
the  external  intercostals,  and  intercostal  vessels  and  nerves ;  b^  their 
internal  surface  with  the  pleura  costalis,  triangularis  stemi,  sub- 
costals,  and  diaphragm. 

The  TRIAKGULASIS  STERNI,  situated  upon  the  inner  wall 
of  the  front  of  the  chest,  aHeee  by  a  thin  aponeurosis  from  the  side 
of  the  sternum,  ensiform  cartilage,  and  sternal  extremities  of  the 
costal  cartila^s  from  the  third  to  the  sixth  or  seventh ;  it  is  inserted 
by  fleshy  digitations  into  the  second,  third,  fourth,  and  fifth  costal 
cartilages  and  corresponding  ribs. 

Relations. — By  its  external  surfau  with  the  sternum,  ensiform 
cartili^e,  costal  cartilages,  internal  intercostal  muscles,  and  internal 
mammary  vessels.  By  its  internal  surface  with  the  pleura  costalis, 
areolar  tissue  of  the  anterior  mediastinum,  and  diaphragm.  The 
lower  fibres  of  the  triangularis  stemi  are  continuous  wiUi  those  of 
the  transversalis  abdominis. 

Nerve  Supply. — The  intercostal  nerves. 

ActioiiB  of  the  Respiratory  Muscles. — Respiration  is  produced 
by  the  alternate  enlargement  and  diminution  of  the  capacity  of  the 
thorax  ;  the  former  resulting  in  the  influx  of  air,  or  instnratumy  and 
the  latter  in  an  expulsion  of  air,  or  expiration.  The  enlargement  of 
the  thoracic  cavity  takes  in  its  three  diameters,  the  vertical,  trans- 
verse, and  antero-posterior ;  the  vertical  measurement  being  increased 
by  the  descent  of  the  diaphragm  which  forms  the  floor  of  me  cavity ; 
the  transverse  diameter  by  the  elevation  and  rotation  of  the  ribs,  and 
the  antero-posterior  b^  the  raising  of  the  ribs  and  forward  projection 
of  the  sternum.  Ordinary  tranquil  inspiration  is  performed  by  the 
descent  of  the  diaphragm  and  the  elevation  of  the  ribs  and  sternum 
by  means  of  the  intercostal  muscles ;  when  the  act  is  more  forcibly 
performed  these  are  aided  by  the  levatores  costarum,  scalene  muscles, 
and  serratus  posticus  superior.  In  fidl  inspiration  the  scapula  is 
fixed  by  means  of  the  muscles  which  connect  it  with  the  vertebral 
column ;  the  powerful  muscles  which  pass  from  the  shoulder  to  the 
ribs  are  then  brought  into  play,  and  by  their  action  elevate  the  ribs; 
these  are  the  pectoralis  major  and  minor,  serratus  magnus,  and  latb- 
simus  dorsi  Much  difference  of  opinion  prevails  as  to  the  action 
of  the  external  and  internal  intercostals,  many  anatomists  adhering 
to  tlie  theory  taught  by  Hamberger  that  the  external  are  inspiiutory, 
and  the  internal  expiratory  muscles ;  while  others  accept  the  view  so 
forcibly  expounded  by  Hutchinson  that  the  whole  of  the  external  and 
the  port  01  the  intenial  lying  between  the  costal  car\ak\ai|gea  aicX  m 
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inspiration^  and  the  rest  of  the  internal  intercostalB  in  expiratioiL 
But  on  the  whole  the  weight  of  evidence  seems  chiefl^^  to  sapj^rt 
the  theory  that  hoth  muscles  act  in  common  as  muscles  of  inspiration, 
by  raising  the  ribs,  and  so  increasing  the  capacity  of  the  thorax. 
Ordinary  tranquil  expiration  is  not  a  muscular  act  but  an  elastic  and 
mechanical  recoil,  due  to  the  elasticity  of  the  lung-substance  and  the 
recoil  of  the  chest  wall  after  the  muscles  of  inspiration  have  ceased 
to  act  In  forced  expiration  all  the  muscles  which  denreas  the  ribe 
are  brought  into  action,  more  espedallpr  those  forming  tne  abdominal 
wall  (obliqui,  transversalis,  and  rectii  and  the  triangnlaris  stemi 
and  sacro-lumbaliB.  Lastly,  it  should  be  noted  that  certain  muscles 
usually  classed  with  those  of  expiration,  from  their  being  attached 
to  the  lower  ribs,  may  in  consequence  of  that  attachment  assist  in 
inspiration,  by  giving  a  point  of  fixation  and  support  for  the  action 
of  the  diaphragm  ;  such  are  the  serratus  posticus  inferior  and  quad- 
ratus  lumoorum. 


MUSCLES  AND  FASCIAE  OF  THE  ABDOMEN. 

The  muscles  of  the  abdominal  region  are  the — 

Obliquus  extemus  (descendensX  Rectus, 

Obliquus  intemus  (asoendensX  Pjrramidalis, 

Cremaster,  Quadratus  Inmborum, 

Transversalis,  Psoas  parma, 

Diaphragm. 

Diflsection. — The  dissection  of  the  abdominal  muscles  is  to  be 
commenced  by  making  three  incisions : — The  first,  verticalj  in  the 
middle  line,  from  over  the  lower  part  of  the  sternum  to  the  pubes ; 
the  second,  transversey  from  the  top  of  the  first  incision  across  the 
chest,  as  far  back  as  the  knife  can  be  carried  ;  the  third,  obUqtUj 
from  the  umbilicus,  downwards  and  outwards,  to  the  anterior  supe- 
rior spine  of  the  ilium.  The  three  flaps  included  by  these  incisions 
should  then  be  dissected  back  in  the  direction  of  the  fibres  of  the 
external  oblique  muscle,  beginning  at  the  angle  of  each.  The  in- 
tegument and  superficial  fascia  should  be  dissected  off  separately, 
so  as  to  enable  the  student  to  examine  the  relation  of  the  vessels  to 
the  parts  connected  with  hernia. 

FASCiiE. — The  guperjlcial  faeda  of  the  lower  part  of  the  abdomen 
deserves  special  attention  in  conse(^uence  of  its  relation  to  hernia  and 
other  surgical  affections.  It  consists  of  two  layers  between  which 
the  superncial  vessels  are  placed.  They  are  the  superficial  epigas- 
tric, circumflex  iliac,  and  external  pudic  arteries  ana  veins,  and  the 
cutaneous  lymphatics.  The  superficial  or  fatty  layer  is  continuous 
with  that  of  tne  abdomen  above  and  thigh  below,  and  is  in  con- 
tact with  the  skin.  Its  thickness  depends  on  the  general  fatness  of 
the  subject,  sometimes  being  little  more  than  a  membranous  web, 
$ometimea  of  considerable  tkickness.    Along  the  groin  the  inguinal 


XUSOUH  OF  THB  ABDOMBH. 


, „_     ..   -„_j ,-.lllOW.^__ 

1.  Concold  prima  at  tha  miiuh.     lo.  Bsmtua  maawu,  ri|^  lids. 

' ■-' cIb  ot  Uia  fifth  lDt«DMt»l  «piM».     11.  EiteniRl  obUr 

a  nwdlan  Hna  to  tlia  right  of  thlj  Dumbar  Is  tb»  lb 


totf  l«ft.thBlln«— iiilluiu>m;  th»tr- 

tha  flgun,  the  Umb  truuTunN.  14.  Poaruf ■  Uammant.  ij.  EiMnuil  •bdontuil 
rtnc;  tha mu^tfxiTatha ring lithanipsrlorarintanulpluar;  thamaiglnbdow 

thariiH,  thalnfarkirar  «ilanul;dlkr;r'- ■"  "— ' " 

pocaaifliigupManlatnim  Foupait'aUtaoM  .. 

3ud  I]  ara  ploead  on  tha  faada  liU  of  the  th 
15  la  tha  aaphanoua  opanlng-     rSi  Haetaami , _ 

Tlaw  br  lh«  rvmoral  of  tha  uitarlor  ieement  of  ItailmUi;  'nMatiaraapMBtof 
II*  ahath  with  the  dlridad  adca  of  tha  antarlor  Mcmant  it.  Trnmii^A  muaiila. 
iS.  Intanial  obttqna.  lo.  O^hitoMI  tandonof  Mm  hitwial  rtiiiiia  till  luiM-ii 
__„.  ..__...jri_.^.'- ^_ ......  -bWbiI  Itea.    ao.  Tb*  anb 

k  ibit  ^  apnmiLtiii  curt  KD&  (AUofM 


igupnrdatnimFoupait'aUtaoMiittoaawKthaiitharliw.    Thgnumban 

1 — 'on  thafaHilalaUof  thetUgb;  Oiaopenlna  to  thalnnaralda 

u  DpsnlnB.     rSi  Haetaa  mnaola  of  tha  iteht  bI<'-  ' '*  '-'- 

of  tha  nDtarlor  ieainent  of  It*  iIimUi  :  'boM* 


if.  Intamal  obUque.     19. 


inr*  Uemwot ;  It  is  b 
Tiiri  inl  hiiBk  >*■ 


884 


KUSCLBS  OF  THE  ABDOMEN. 


Fio.  194.  —  Sec- 
tion showing 
the  fMcicB  at 
the  groin,  x. 
Section  of  Pou- 
part'a  liga- 
ment. 3.  Apo- 
neurosis of  ex- 
ternal oblique. 

3.  Fascia  lata. 

4.  Membranous 
layer.  5.  Sxiper- 
flcial  layer.  6. 
Skin.  7.  Scar- 
pa's fascia. 


lymphatic  glands  lie  among  the  fatty  subetance.  The  deep  or  mem- 
branous layer  lies  on  the  abdominal  aponeuroeia,  a  thin  layer  of 
connective  tissue  being  interposed.  It  is  continued  upwards  over 
the  abdomen,  being  closely  adherent  to  the  linea  aiba.  From  the 
lower  part  of  this  attachment  a  triangular  piece  is  prolonged  to  the 
dorsum  of  tlie  penis,  and  is  called  the  suspensory  ligament  of  the 
penis.    At  the  groin  this  deep  layer  is  attached  to  the  fascia  lata  of 

the  thigh  b^  a  piece  which  passes 
down  from  its  under  surfiGtoe  along 
the  line  of  Pouparf  a  ligament,  but 
about  half  an  inch  further  down 
the  thigh.  This  prooesa  ia  called 
Searpa^s  fcucia.  It  is  often  described 
as  being  attached  to  Poupart's  ligsr 
ment,  but  really  it  is  connected  to 
the  fascia  lata,  which  itself  is  con- 
tinued into  the  ligament.  At  the 
inner  part  of  the  groin  the  deep 
layer  of  superficial  fascia  is  con- 
tinued over  the  spermatic  cord  into 
the  scrotum,  where  an  accession  of  red  involuntary  mpscular  fibres 
takes  place,  and  this,  which  forms  the  contractile  tunic  of  the  scro- 
tum, is  called  the  dartos.  From  the  posterior  part  of  the  scrotum 
this  superficial  fascia  is  continued  back  into  the  perineum,  where  its 
deep  or  membranous  layer  ends  by  becoming  attached  to  the  trian- 
gular ligament  at  the  posterior  border  of  the  tranwermlis  perinn^ 
and  on  each  side  to  the  ramus  of  the  pubis.  From  this  description 
it  follows  that  if  air  or  fluid  be  forced  under  the  deep  layer,  it  will 
travel  through  the  connective  tissue  all  over  the  abdomen,  and  could 
reach  the  scrotum  and  perineum,  but  could  not  pass  down  the  thigb, 
being  prevented  by  the  connection  of  the  fascia  with  the  rami  of 
the  pubes,  and  the  interposition  of  Scarpa's  fascia  in  the  groin ;  it 
would,  moreover,  be  prevented  from  infiltrating  the  back  part  of  the 
perineum  by  the  deep  layer  of  the  superficial  fascia  being  united  to 
the  deep  perineal  fascia  along  the  posterior  edge  of  the  transverse 
perineal  muscle. 

Linea  Alba,  &a — When  the  external  oblique  muscle  is  dissected 
on  both  sides,  a  white  tendinous  line  will  be  seen  along  the  middle 
of  the  abdomen,  extending  from  the  ensiform  cartilage  to  the  pubes ; 
this  is  the  linea  alba.  A  little  external  to  it,  on  each  sick,  two 
curved  lines  will  be  observed  extending  from  the  eighth  rib  to  the 
spine  of  the  pubes,  and  bounding  the  recti  muscles ;  these  are  the 
linece  semilunarea.  Some  transverse  lines,  liruas  transvtntE^  three  in 
number,  connect  the  lineee  semilunares  with  the  linea  alba  at  and 
above  the  umbilicus. 

The  EXTERNAL  OBLIQUE  MUSOLE  (obliquu$  extemus  ab- 
dominis, descendens)  is  the  external  flat  muscle  of  the  abdomen. 
Its  name  is  derived  from  the  obliquity  of  its  direction,  and  the 
descending  course  of  its  fibres.     It  arises  by  fleshy  digitations  from 
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the  external  surfieu^  of  the  eight  inferior  ribe ;  the  five  ujyper  digita- 
tioDB  being  receiyed  between  corresponding  processes  of  the  serratus 
magnns,  the  three  lower,  of  the  latissimus  aorsL  The  fleshy  fasciculi 
proceeding  from  this  extensive  origin  terminate  on  the  front  of  the 
abdomen  in  a  broad  aponenrons,  and  posteriorly  are  imerted  into  the 
outer  lip  of  the  crest  of  the  ilium  for  two-thirds  its  length,  and  into 
the  anterior  superior  spinous  process.  The  anoneurosis  is  united,  in 
front,  by  its  under  suilace,  with  that  of  the  obliquus  intemus,  form- 
ing the  anterior  wall  of  the  sheath  of  the  rectus,  and  is  inserted  into 
the  linea  alba,  front  of  the  pubes,  spine  of  the  pubes,  and  pectineal 
line. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of 
the  pubes,  is  round  from  being  folded  inwards,  and  forms  Poupar^t 
ligament  J*  the  insertion  into  the  pectineal  line  is  QimbmuU^s 
UgamenJt, 

Just  above  the  crest  of  the  pubes  is  the  external  abdominal  ring^  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  the. 
aponeurosis  of  the  external  oblique.  It  is  oblique  in  direction,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  is 
bounded  below  by  the  crest  of  the  pubes ;  on  either  side  by  the 
borders  of  the  aponeurosis,  which  are  termed  pillars y  and  above  by 
some  curved  fibres  (intercolumnar)  which  originate  from  Poupart^s 
Hcament,  and  cross  the  upper  angle  of  the  ring,  to  give  it  strength. 
T^e  external  pillar,  whicn  is  at  the  same  time  inferior  from  the 
obliquity  of  tne  opening^  is  inserted  into  the  spine  of  the  pubes ; 
the  internal  or  superior  pnllar  forms  an  interlacement  with  its  fellow 
of  the  opposite  side  over  the  front  of  the  symphysis  pubis.  The 
inner  fibres  of  the  outer  pillar  pass  behind  the  spermatic  cord  and 
internal  pillar  of  the  ring,  and  expanding  into  a  thin  triangular 
dieet,  interlace  with  the  corresponding  fibres  of  the  opposite  side  on 
the  back  part  of  the  crest  ana  sym^ysis  pubis ;  they  receive  the 
name  of  triangular  fascia.  The  external  abdominal  ring  gives 
passage  to  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the  female  :  they  are  both  invested  in  their  passage  through  it  by  a 
prolongation  of  the  fascia  of  the  external  oblique  muscle,  the  inter- 
cdumnar  fascioy  or  fascia  spermatica. 

The  pouch  of  inguinal  hernia,  in  passing  through  this  opening, 
receives  the  intereolumnar  fascia  as  one  of  its  coverings. 

BelAtioilB. — By  its  external  surface  with  the  superficial  fascia, 
integument,  cutaneous  vessels  and  nerves,  particularly  the  super- 
ficial epigastric  and  superficial  circumflexa  ihi  vessels,  and  latissimus 
dorsi,  by  which  it  is  overlapped  posteriorly.  By  its  internal  swrfaee 
with  the  internal  oblique,  tower  part  of  the  eight  inferior  ribs  and 
intercostal  muscles,  cremaster,  spermatic  cord  in  the  male,  and 
round  ligament  in  the  female.  The  upper  border  of  the  external 
oblique  is  continuous  with  the  pectoralis  major. 

Herre  SnpplTr— Anterior  branches  of  the  lower  intercostala. 
.  TMlncwTtion  ■  — Thi^  external  oblique  is  now  to  be  removed  b^ 
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lyuiphatic  ^laiids  lie  among  the  fatty  substance.  The  deep  or  mem- 
branous layer  lies  on  the  abdominal  aponeuroeiB,  a  thin  layer  of 
connective  tissue  being  interposed.  It  is  continued  upwards  over 
the  abdomen,  being  closely  adherent  to  the  linea  oUkl  From  the 
lower  part  of  this  attachment  a  triangular  piece  is  prolonged  to  the 
dorsum  of  the  penis,  and  is  called  the  suspensory  ligament  of  the 
penis.    At  the  groin  this  deep  layer  is  attacked  to  the  fascia  UUa  of 

.1      .   the  thigh  b^  a  piece  which  passes 
Fio.  194.  —  Sec-  ; '  /  /   down  from  its  under  surfiace  along 

^  fiSSr^  ILL   the  line  of  Pouparfs  Ugament,  but 

the  groin,    i.  //t  /     ^^^^  half  an  inch  further  down 

SecUonofPou-  |6M      the  thigh.     This  process  is  called 

mrat   a.  Apo^  jf'i  L     Scarpa^s  fascia.   It  is  often  described 

neuroftis  of  ex-  y^^^JL^    as  being  attached  to  Poupart's  liga- 

?Xct^&  /^Y        ™^"^  ^?*  '^^^y  ^\  ^«  connected  to 

4.Membranou8  /^//  ^^^  fascia  lata,  which  itself  is  con- 

Uyer.  5.  Super-        ///A  tinued  into  tlie  ligament    At  the 

ficial  layer.    6.         //  /  /  -.  _*.      r   ai.  •       xi.      j 

Skin.   7.  Scar-     <>/  //  inner  part  of  the  groin  the  deep 

pa's  fascia.  s    /  layer  of  superficial  fascia  is  con- 

tinued over  the  spermatic  cord  into 
the  scrotum,  where  an  accession  of  red  involuntary  myscular  fibres 
takes  place,  and  this,  which  forms  the  contractile  tunic  of  the  scro- 
tum, is  called  the  dartos.  From  the  posterior  part  of  the  scrotum 
this  superficial  fascia  is  continued  back  into  the  perineum,  where  its 
deep  or  membranous  layer  ends  by  becoming  attached  to  the  trian- 
gular ligament  at  the  posterior  border  of  uie  transversalis  perineif 
and  on  each  side  to  the  ramus  of  the  pubis.  From  this  description 
it  follows  that  if  air  or  fluid  be  forced  under  the  deep  layer,  it  will 
travel  through  the  connective  tissue  all  over  the  abdomen,  and  could 
reach  the  scrotum  and  perineum,  but  could  not  pass  down  the  thigh, 
being  prevented  by  the  connection  of  the  fascia  with  the  rami  of 
the  puDes,  and  the  interposition  of  Scarpa's  fascia  in  the  groin ;  it 
would,  moreover,  be  prevented  from  infiltrating  the  back  part  of  the 
perineum  by  the  deep  layer  of  the  superficial  fascia  being  united  to 
the  deep  perineal  fascia  along  the  posterior  edge  of  the  transverse 
perineal  muscle. 

Linea  Alba,  &a — When  the  external  oblique  muscle  is  dissected 
on  both  sides,  a  white  tendinous  line  will  be  seen  along  the  middle 
of  the  abdomen,  extending  from  the  ensiform  cartilage  to  the  pubes ; 
this  is  the  linea  alba.  A  little  external  to  it,  on  each  side,  two 
curved  lines  will  be  observed  extending  from  the  eighth  rib  to  the 
spine  of  the  pubes,  and  bounding  the  recti  muscles ;  these  are  the 
hneoR  semilunares.  Some  transverse  lines,  lineoi  transverscs^  three  in 
number,  connect  the  linece  semilunares  with  the  linea  alba  at  and 
above  the  umbilicus. 

The  EXTEBNAL  OBLIQUE  MUSOLE  {cUiqaus  extemus  ah- 
dcnUnis,  descendens)  is  the  external  flat  muscle  of  the  abdomen. 
Its  name  is  derived  from  the  obliquity  of  its  direction,  and  the 
descending  course  of  its  fibres.    It  arises  by  fleshy  digitations  from 
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the  external  surfieu^  of  the  eight  inferior  ribs ;  the  five  upper  digita- 
tions  being  reoeiyed  between  corresponding  processes  of  the  serratus 
magnns,  the  three  lower,  of  the  latissimus  aorsL  The  fleshy  fasciculi 
proceeding  from  this  extensive  origin  terminate  on  the  front  of  the 
abdomen  in  a  broad  aponeurosis,  and  posteriorly  are  imerted  into  the 
outer  lip  of  the  crest  of  the  ilium  for  two-thiras  its  length,  and  into 
the  anterior  superior  spinous  process.  The  aponeurosis  is  united,  in 
front,  by  its  under  sunace,  with  that  of  the  obliquus  intemus,  form- 
ing the  anterior  wall  of  the  sheath  of  the  rectus,  and  is  imaied  into 
^e  linea  alba,  front  of  the  pubes,  spine  of  the  pubes,  and  pectineal 
line. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of 
the  pubes,  is  round  from  being  folded  inwards,  and  forms  Poupar^s 
ligamentj'  the  insertion  into  the  pectineal  line  is  Qimbama^s 
UgamerU. 

Just  above  the  crest  of  the  pubes  is  the  external  ahdomindl  ringy  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  die 
aponeurosis  of  the  external  oblique.  It  is  oblique  in  direction,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  is 
bounded  below  by  the  crest  of  the  pubes ;  on  either  side  by  the 
borders  of  the  aponeurosis,  which  are  termed  pillars y  and  above  by 
some  curved  fibres  (intercolumnar)  which  originate  from  Poupart^s 
licament,  and  cross  the  upper  angle  of  the  ring,  to  give  it  strength. 
T^e  esdeimal  pillar,  whicn  is  at  the  same  time  inferior  from  the 
obliquity  of  the  opening^  is  inserted  into  the  spine  of  the  pubes ; 
the  tnternal  or  superior  ptUar  forms  an  interlacement  with  its  fellow 
of  the  opposite  side  over  the  front  of  the  symphysis  pubis.  The 
inner  fibres  of  the  outer  pillar  pass  behind  the  spermatic  cord  and 
internal  pillar  of  the  ring,  and  expanding  into  a  thin  triangular 
sheet,  interlace  with  the  corresponding  fibres  of  the  opposite  side  on 
the  back  part  of  the  crest  ana  sym^ysis  pubis ;  they  receive  the 
name  of  triangiUar  fascia.  The  external  abdominal  ring  gives 
passage  to  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the  female  :  they  are  both  invested  in  their  passage  through  it  by  a 
prolongation  of  the  fascia  of  the  external  oblique  muscle,  the  inter- 
columnar fasciay  OT  fascia  spermatica. 

The  pouch  of  inguinal  hernia,  in  passing  through  this  opening, 
receives  the  intercolumnar  fascia  as  one  of  its  coverings. 

BelatioilB. — By  its  external  surface  with  the  superficial  fascia, 
internment,  cutaneous  vessels  and  nerves,  particularly  the  super- 
ficial epigastric  and  superficial  circumflexa  ilu  vessels,  and  latissimus 
dorsi,  by  which  it  is  overlapped  posteriorly.  By  its  internal  ewfaee 
with  the  internal  oblique,  lower  part  of  the  eight  inferior  ribs  and 
intercostal  muscles,  cremaster,  spermatic  cord  in  the  male,  and 
round  ligament  in  the  female.  The  upper  border  of  the  external 
oblique  is  continuous  with  the  pectoralis  major. 

Herre  8niiplsv-~Anterior  branches  of  the  lower  intercostala. 
.  DiincwTtion.    Thft  external  oblique  is  now  to  be  i«m!(n«i  \s^ 
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making  an  incision  from  the  anterior  superior  efpine  of  the  ilium 
towards  the  umbilicus  as  far  as  the  aponeurosis  can  be  sepanted 
from  the  subjacent  muscle.  From  this  latter  point  an  incision  is  to 
be  made  to  the  crest  of  the  pubis,  and  the  aponeurods  induded  in 
these  incisions  to  be  tumea  down  to  Poupart's  ligament  The 
remainder  of  the  muscle  may  be  removed  by  carrying  a  perpen- 
dicular incision  from  the  end  of  the  first  up  to  the  chesty  and  dis- 
secting off  the  aponeurosis  and  muscle. 

The  INTERNAL  OBLIQUE  MUSOLE  {oUiquut  intemm  abd4h 
minisy  ascendent)  is  the  middle  flat  muscle  of  the  abdomen.  It 
arises  from  tlie  outer  half  of  Poupart's  ligament,  from  the  middle  of 
the  crest  of  the  ilium  for  two-thirds  its  len^h,  and  from  the  &scia 
lumborum.  Its  fibres  diverse  from  their  origm,  those  from  Pouparfs 
ligament  curving  downwards,  those  from  the  anterior  part  of  the 
crest  of  the  ilium  passing  transversely,  and  the  rest  ascending 
obliquely.  The  muscle  is  inserted  into  tne  pectineal  line  and  crest 
of  the  pubes,  linea  alba,  and  lower  border  of  the  four  inferior  ribs. 
At  its  origin  from  the  fascia  lumborum  it  becomes  the  bond  of 
union  between  the  aponeurosis  of  the  transversalis  and  that  of  the 
latissimus  dorsi. 

Along  the  upper  three-fourths  of  the  linea  semilunaris,  the 
aponeurosis  of  the  internal  obliaue  separates  into  two  lamellae,  which 
pass  one  in  front,  the  other  benind  the  rectus  muscle  to  the  linea 
alba,  where  they  are  inserted  ;  along  the  lower  fourth,  the  aponeurosis 
does  not  divide,  but  passes  in  front  of  the  rectus.  The  two  layers, 
which  thus  enclose  the  rectus  for  its  upper  three-fourths,  consequently 
form  for  it  a  sheath,  which  is  absent  at  its  posterior  inferior  part 

The  lowest  fibres  of  the  internal  oblique  are  inserted  into  the 
pectineal  line  of  the  pubes  in  common  with  those  of  the  trans- 
versalis muscle.  Hence  the  tendon  of  this  insertion  is  called  the 
conjoined  tendon  of  the  internal  oblique  and  transt^ersalis.  This  tendon 
is  situated  directly  behind  the  external  abdominal  ring,  and  serves 
to  strengthen  what  would  otherwise  be  a  weak  point  in  the  abdomen. 
Sometimes  the  tendon  is  insufficient  to  resist  the  internal  pressure 
and  is  forced  through  the  external  ring ;  it  then  forms  the  distinctive 
covering  of  direct  ingidnal  hernia. 

The  spermatic  cord  passes  beneath  the  arched  border  of  the 
internal  oblique  muscle,  between  it  and  Pouparfs  ligament  The 
interval  between  this  lower  border  and  Pouparf  s  ligament  is  there- 
fore called  the  spermatic  or  inguinal  canal  During  its  passage 
some  fibres  are  given  oflf  from  the  lower  border  of  the  muscle,  which 
accompany  the  cord  downwards  to  the  testicle,  and  form  loops 
arouna  it ;  this  is  the  cremaster  muscle.  In  the  descent  of  oblique 
inguinal  hernia,  which  travels  the  same  course  as  the  spermatic  cord, 
the  cremaster  muscle  forms  one  of  its  coverings. 

The  OREMASTEB,  considered  as  a  distinct  muscle,  arises  from 
the  middle  of  Poupart's  ligament,  and  forms  a  series  of  loops  upon 
the  spermatic  cord.  A  few  of  its  fibres  are  inserted  into  the  tunica 
ragimlJB,  the  rest  (cms  internum)  ascends  along  the  inner  aide  of 
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the  cord,  to  be  inmrM.  with  the  conjoined  tendon,  into  the  pecti- 
neal line  of  the  os  publB.  Where  the  muscle  spreadB  out  over  the 
tunica  VBginalis  ana  spermatic  cord  it  receives  the  name  of  ere- 

B4^1atFionit, — ^The  internal  oblique  is  in  relation  by  its  external 
murface  with  the  external  oblique,  latissimus  dorsi,  spermatic  cord, 
and  external  abdominal  ring.  By  its  internal  surface  with  the 
tiansversalis  muscle,  fascia  transversalis,  internal  abdominal  ring, 
and  spermatic  cord.  By  its  lower  and  arched  border  with  the 
spermatic  cord;  forming  the  upper  boundary  of  the  spermatic 
canal. 

The  cremaster  Ib  in  relation  by  its  external  eufface  with  the 
aponeurosis  of  the  external  oblique  and  intercolumnar  fascia;  by 
its  internal  eutface  with  the  fascia  propria  of  the  spermatic  cord. 

Diflflection. — The  internal  oblique  muscle  is  to  be  removed  by 
making  an  incision  from  the  anterior  superior  spine  of  the  ilium 
horizontallv  inwards  to  the  edge  of  the  rectus,  and  another  at  right 
angles  to  mis  near  the  margin  of  the  latter  muscle  to  the  ribs ;  the 
muscle  is  then  to  be  separated  from  its  anterior  connections  and 
turned  backwards.  Some  degree  of  care  will  be  required  in  per- 
forming this  dissection,  from  tne  difficultv  of  distinguishing  between 
this  muscle  and  the  one  beneath.  A  thin  laver  of  cellular  tissue 
is  all  that  separates  them  for  the  greater  part  of  their  extent  Near 
the  crest  of  the  ilium  the  deep  circumflexa  ilii  artery  ascends  between 
the  two  muscles,  and  forms  a  guide  to  their  separation ;  but  just 
above  Pounart's  ligament  they  are  so  closely  umted  that  separation 
is  impossible. 

Nerve  Supply. — Ilio-inguinal  and  ilio-hypogastric  of  first  lumbar, 
and  anterior  oranches  of  lower  intercostals. 

The  TRANSVEBSALIS  is  the  internal  flat  muscle  of  the  abdo- 
men, and  IB  transverse  in  the  direction  of  its  fibres,  as  implied  in 
its  name.  It  arises  from  the  outer  third  of  Poupart's  ligament,  from 
the  anterior  two-thirds  of  the  internal  lip  of  the  crest  of  the  ilium ; 
from  the  transverse  processes  of  the  lumbar  vertebrae  through  the 
medium  of  the  posterior  aponeurosis,  and  from  the  inner  sunace  of 
the  six  inferior  costal  cartilages.  The  superior  fibres,  proceeding 
from  the  cartilage  of  the  seventh  rib,  are  inserted  into  the  ensiform 
cartilace ;  the  inferior  fibres,  proceeding  from  Poupart's  ligament, 
curve  downwards  to  be  inserted  by  means  of  a  tendmous  expansion 
common  to  it,  and  the  internal  oblique,  the  conjoined  tendon  of  the 
internal  oblique  and  transversalisy  into  the  pectineal  line  of  the  pubes ; 
while  the  fibres  intermediate  between  tnese  points  terminate  near 
the  outer  border  of  the  rectus  in  an  aponeurosis,  which  is  continued 
onwards  to  the  linea  alba.  The  upper  portion  of  the  aponeurosis, 
closely  united  with  the  posterior  hunella  of  the  aponeurosis  of  the 
internal  oblique,  assists  in  forming  the  posterior  wall  of  the  sheath 
of  the  rectus,  while  the  inferior  portion,  commencing  at  a  point 
midway  between  the  umbilicus  and  pubes,  is  continued  with  the 
undivided  aponeurosis  of  the  internal  oblique  in  front  of  the  xectua. 
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Ltunb&r  Fascl&.~Tlie  potterwr  aponeurotit  of  the  tmuvcTMlit 
divides  into  thi«e  lamellEe,  anterior,  middle,  and  poaterior,  wluch 
conotitute  the  fatcia  bimhorvm.      TTie   anttrior  lamella,   thin  and 

membninouB,  is  attached  to  the  base  of  the  tnnsvene  pTiii  nwim  of 
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the  lumbar  vertebnu  ;  the  invfcUe  lameUa,  of  considerable  thiekuM^ 
to  their  apicea  ;  the  potUrior  layer  receives  the  attachment  of  Uk 
posterior  aponeuroaia  of  the  internal  oblique,  and  farther  back,  near 
the  bonier  of  the  erector  spinx,  becomes  united  with  the  aponetiroaii 
of  the  latisaimuB  darai.  Between  the  anterior  and  middle  lamella  it 
lodged  the  quadratua  lumbonim ;  and  between  the  middle  and 
posterior  layer,  the  erector  apinte  and  multifidus  apisFe,  which  are 
thus  furnished  with  aponeurotic  nheatha 

BeUitionfl. — By  its  external  mrface  with  the  internal  obliqtie,  the 
internal  surface  of  the  six  lower  ribs,  and  internal  intenxtBtal 
muscles.  By  ita  interna/  lur/ace  with  the  tranaversalia  fascia,  which 
sepamtea  it  from  the  peritoneum,  with  the  psoas  mngnus,  the  lower 
part  of  the  rectus,  and  pyramid  alls.  The  spermatic  cord  and  obliqne 
inguinal  hernia  pass  beneath  the  loaxr  Ix^der,  but  have  no  direct 
relation  with  it  The  upper  border  ia  continuous  with  the  diaphzagm 
and  tnangularis  stemL 
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Nerve  Snpply. — ^Anterior  branches  of  lower  intercostals. 

Diflsection. — To  dissect  the  rectus  muscle,  its  sheath  should  be 
opened  by  a  vertical  incision  extending  from  over  the  cartilages  of 
the  lower  ribs  to  the  front  of  the  os  pubis.  The  sheath  may  then 
be  dissected  off  and  turned  aside ;  this  is  easily  done  excepting  at 
the  lineae  transversae,  where  a  close  adhesion  exists  between  the 
muscle  and  the  external  wall  of  the  sheath.  The  sheath  contains 
the  rectus  and  pyramidalis  muscle. 

The  BEOTIJS  ABDOMINIS  arises  hj  a  double  tendon  from 
the  front  and  crest  of  the  os  pubis,  and  is  inserted  bv  three  broad 
digitations  into  the  outer  surfaces  of  the  cartilages  of  the  fifth,  sixth, 
and  seventh  ribs.  It  is  traversed  by  several  tendinous  intersections, 
called  linesB  transverssB  (inscriptiones  tendinese).  One  of  these  is 
situated  at  the  umbilicus,  one  over  the  ensiform  cartilage,  and  one 
midwav  between  these  points ;  when  a  fourth  exists,  it  occurs  below 
the  umbilicus.  The  lineae  transversae  are  homologues  of  the  abdominal 
ribs  of  reptiles,  and  rarely  extend  completely  through  the  muscle. 

Belations. — By  its  eoctemal  surface  with  the  anterior  lamella  of 
the  aponeurosis  01  the  internal  oblique,  below  with  the  aponeurosis 
of  the  transversalis,  and  with  the  pyramidalis.  By  its  internal 
surface  with  the  ensiform  cartilage,  cartilages  of  the  ribs  from  the 
fifth  to  the  ninth,  posterior  lamella  of  the  internal  oblique,  peri- 
toneum, and  epigastric  artery  and  veins. 

Nerve  Snpply. — The  ilio-hypogastric  and  anterior  branches  of 
intercostal  nerves. 

The  PYRAMIDALIS  arises  from  the  crest  of  the  os  pubis  in 
front  of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  mid- 
way between  the  umbilicus  and  pubes.  It  is  enclosed  in  the  sheath 
with  the  rectus,  and  rests  against  the  lower  part  of  that  muscle ;  it  is 
sometimes  absent. 

Nerve  Supply.— The  iHo-hypogastric  nerve. 

The  rectus  may  now  be  dividea  across  the  middle,  and  the  two 
ends  drawn  aside  for  the  purpose  of  examining  the  mode  of  con- 
struction of  its  sheath. 

Sheath  of  the  Rectus. — This  is  formed,  in  front,  for  the  upper 
three-fourths  of  its  extent,  by  the  aponeurosis  of  the  external  obhque 
and  anterior  lamella  of  the  internal  oblique  ;  behind  by  the  posterior 
lamella  of  the  internal  oblique  and  aponeurosis  of  the  transversalis. 
Midway  between  the  umbilicus  and  the  pubes,  the  posterior  wall  of 
the  sheath  terminates  in  a  thin  curved  margin  {semilunar  fold  of 
Douglas\  the  aponeurosis  of  the  three  muscles  passing,  below  this 
point,  altogether  in  front  of  the  rectus. 

Fascia  Transversalis. — This  is  a  thin  fibrous  membrane  which 
lines  the  inner  surface  of  the  transversalis  muscle  and  the  other 
structures  which  form  the  abdominal  wall  where  that  muscle  is 
absent  It  is  continuous  behind  with  the  iliac,  and  below  with  the 
pelvic  fascia.  It  is  strong  and  tough  at  the  lower  part  of  the 
abdomen,  but  at  the  upper,  where  it  is  continued  on  to  the  diaphragm, 
it  is  little  more  than  loose  areolar  tissue.    In  the  ceutxe  it  usksa  ^Xi^ 
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back  part  of  the  sheath  of  the  lectoi,  and  where  that  it  absent  lines 
the  rectus  muscle  and  is  attached  to  the  crest  of  the  pubis.  At  the 
sides  it  is  attached  to  the  inner  lip  of  the  crest  of  the  ilium  and 
idong  the  whole  length  of  Pouparfs  ligament,  where  it  is  connected 
to  the  fascia  lata,  and  for  the  outer  haUf  of  the  ligament  to  the  iliac 
fascia  which  joins  it  behind.  The  union  of  these  three  faadse  tikes 
place  rather  under  than  in  Pouparf  s  ligament,  which  could  therefore 
DC  cut  away,  leaving  them  connected  together  as  a  firm  fibrous  cord, 
to  which  is  given  the  name  of  the  crural  arch.  At  the  inner 
half  of  Poupart's  ligament  it  is  prolonged  into  the  thidi,  fonnmg 
the  anterior  part  of  me  sheath  of  the  femoral  ye8Bel&  as  the  posterior 
part  is  formed  of  a  similar  prolongation  of  the  iliac  fasda. 

The  internal  abdominal  ring  is  an  opening  in  this  fascia  situ* 
ated  about  half-way  between  the  anterior  superior  spine  of  the  ilium 
and  the  symphysis  of  the  pubis,  and  half  an  inch  above  Poupsit's 
li^l^ent  It  is  oval  in  form,  the  lower  edge  being  strong,  the  upper 
thin  and  weak.  Through  this  opening  the  spermatic  cord  in  the 
male  passes  to  the  testicle,  and  the  round  ligament  of  the  uterus 
in  the  female  to  its  insertion  over  the  pubis.  From  the  edges  of  the 
ring  a  funnel-shaped  tube  of  transversalis  fascia  is  given  off  which 
surrounds  the  structures  forming  the  spermatic  cord.  This  is  the 
inftuidibuliform  fascia,  sometimes  called  the  fasda  i^pria  of 
the  conl.  The  internal  abdominal  ring,  therefore,  is  simply  the 
funnel-shaped  mouth  of  this  tube,  and  it  is  situated  immediately 
external  to  the  deep  epigastric  artery  round  which  the  spermatic 
cord  turns  in  its  passage  from  the  abdomen  to  the  scrotum. 

SURGICAL  ANATOMY  OF  mGUINAL  HEBNIA. 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct 
In  OBLIQUE  INGUINAL  HERNIA  the  intestine  escapes 
from  the  cavity  of  the  abdomen  into  the  spermatic  or  inguinal  canaL 
through  the  internal  abdominal  ring,  pressing  before  it  a  pouch  oi 
peritoneum  which  constitutes  the  hernial  sacy  and  distending  the 
mfundibuliform  process  of  the  transversalis  fascia.  After  emerging 
through  the  internal  abdominal  ring  it  passes  firstly  beneath  the 
lower  and  arched  border  of  the  transversalis  muscle  ;  then  beneath 
the  lower  border  of  the  internal  oblique  muscle ;  and  fimaUy  through 
the  external  abdominal  ring,  in  the  aponeurosis  of  the  external  oblique. 
From  the  transversalis  muscle  it  receives  no  investment;  whUe 
passing  beneath  the  lower  border  of  the  internal  oblique  it  obtains 
the  cremaster  muscle ;  and  on  escaping  at  the  external  abdominal  ring 
receives  the  intercolumnar  or  spermatic  fascia.  So  that  the  cover- 
ings of  an  obli(^ue  in^inal  hernia,  after  it  has  emerged  through  the 
external  abdominal  ring,  are,  from  the  surface  to  the  intestine,  the — 

Integument,  Cremaster  muscle, 

Superficial  fascia,  Transversalis,  or  infundibuliform  fascia, 

ixite2xx>lumnar  fascia,        Peritoneal  sac 
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Twyntwi  OmuL — The  Bpermstic  or  ingumal  canal,  which  in  the 
nomial  conditjon  of  the  abdominal  parietw  wertea  for  the  pauam 
of  the  Bpenoatic  cord  in  the  male,  and  the  round  ligament  wiui 
its  Teaaels  in  the  female,  is  about  one  inch  and  a  half  in  length.  It  is 
bounded,  mjront,  by  the  apoaevuveia  of  the  external  oblique  muede 


Pu.  196.— DiHsctiau  ol  tfaa  lugulul  cuuL  a.  Bitanul  abllqus  (tutnad  down).  ^  li. 
Intenul  DbUqiu.  e.  TrangFenndlL  d.  Conjoliied  taadoa.  (,  Beotiu,  with  abwUl 
"      /rPMcta  b — -      -    "" .— ^-.-      .    n ._      ,     ._ 


and  a  few  fibre*  of  the  internal  oblique  and  cremaater ;  bAind,  hj  the 
tnuuveraalig  faacia,  the  conjoined  tendon  of  the  internal  oblique  and 
tranaveiealie,  and  triangular  fascia  1  tAovt,  bj  the  arched  border  of 
the  internal  oblique  and  tranaversalia ;  Menu,  by  the  grooved  border 
of  Poupart'a  ligament ;  and  at  each  extremity  by  one  of  the  abdo- 
minal nngP]  the  internal  ring  at  tlw  inner,  the  uternal  riua  al  ^i^ 
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outer  extremitj.    These  reUtioiu  maj  be  more  diitiiictljr  illnatnteit 
by  the  following  plan  : — 

Lowor  border  of  intenul  oblique 
and  truuremlti. 


Aponaunwia  of  ei- 
tan»l  oblique  flbm  of 
IntemRl    oblique    ntd 


Bi*ind. 

Tmurenali*  (ueU. 

CoDJoiDed    tmdmi   of 

iotenwl    oUiqae   and 

tnnnemlii.  niangn- 


There  are  three  varietiea  of  oblique  ingninol  berain :  comiuon, 
coi^nilal,  and  infimtile. 


Tuginnllii  prolon 
la Iroiit  arUie  » 


Oommon  oblique  hernia  is  that  which  has  been  described  above. 
Congenital  hernia  resultB  from  the  non-cloBure  of  the  pouch  of 

Seritoneum  carried  downwatds  into  the  Bcrotum  by  the  testicle, 
uring  its  descent  in  the  fcctua.  In  consequence  of  this  defect,  the 
intestine  at  some  period  of  life  is  forced  into  the  peritoneal  canal, 
and  deecende  through  it  into  the  tunica  vaeinalia,  where  it  lies  in 
contact  with  the  testicle  ;  so  that  congeiiital  hernia  has  no  proper 
tac,  but  is  contained  within  the  tunica  vamnalis.  The  other  coverings 
are  the  same  as  those  of  common  inguinal  hernia. 

Infaatlle  or  encysted  hernia  is  that  form  of  protrusion  in  which 
the  pouch  of  peritoneum  forming  the  tunica  vaginalis  is  only  par- 
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tially  cloeed.  The  connection  with  the  abdomen  is  completely  closed 
at  the  in^inal  canal,  but  the  rest  of  the  tube  remains  in  its  original 
state,  ana  when  a  hernia  makes  its  way  into  the  scrotum  it  lies  behind 
the  enclosed  tunica  vaginalis.  So  that  the  surgeon,  in  operating 
upon  this  variety,  requires  to  divide  three  layers  of  serous  membrane ; 
the  first  and  second  layer  being  those  of  the  tunica  vaginalis,  the 
third  the  true  sac  of  the  hernia. 

DIBEOT  INGUINAL  HERNIA  has  received  its  name  from 
passing  directly  through  the  external  abdominal  ring,  and  forcing 
oefore  it  the  opposing  parietes.  This  portion  of  the  widl  of  the 
abdomen  is  strengthenea  by  the  conjoined  tendon  of  the  intemid 
oblique  and  transversalis,  which  is  pressed  before  the  hernia,  and 
forms  one  of  its  investments.    Its  coverings,  therefore,  are  the — 

Integument,  Conjoined  tendon. 

Superficial  fascia,  Transversalis  fascia, 

Intercolumnar  fascia,  Peritoneal  sac 

Direct  inguinal  hernia  differs  from  oblique,  firstly,  in  never  attain- 
ing the  same  bulk,  in  consequence  of  the  resisting  nature  of  the 
conjoined  tendon  of  the  internal  oblique  and  tranversalis  and  trans- 
versalis fascia ;  secondly,  in  its  direction  having  a  tendency  to  pro- 
trude from  the  middle  line  rather  than  towaras  it.  Thirdly,  in 
making  for  itself  a  new  passage  through  the  abdominal  panetes, 
instead  of  following  a  natural  channel ;  and  fourthly,  in  tne  rela- 
tion of  the  neck  of  its  sac  to  the  epigastric  artery ;  that  vessel  lying 
to  the  outer  side  of  the  opening  of  the  sac  of  direct  hernia,  and  to 
the  inner  side  of  that  of  oblique  hernia. 

All  the  forms  of  inguinal  hernia  are  designated  KTotal^  when  they 
have  descended  into  the  scrotum ;  the  oblique  inguinal  is  most 
frequently  found  in  this  situation,  from  its  following  the  course  of 
the  spermatic  cord. 


MUSCLES  OF  THE  POSTERIOR  WALL  OF  THE  ABDOMEN,  AND 

DLAFHBAQM. 

Dissection. — The  next  two  muscles  can  be  examined  only  when 
the  viscera  of  the  abdomen  are  removed.  To  see  the  quadratus 
lumborum,  it  is  also  necessary  to  divide  and  draw  aside  the  psoas 
muscle  and  the  anterior  lamella  of  the  posterior  aponeurosis  of  the 
transversalis. 

The  QIJADRATIJS  LIJMBOBXJM  is  concealed  from  view 
by  the  anterior  lamella  of  the  posterior  aponeurosis  of  the  trans- 
versalis muscle,  which  is  inserted  into  the  bases  of  the  transverse 
processes  of  the  lumbar  vertebrae.  When  this  lamella  is  divided, 
the  muscle  will  be  seen  to  consist  of  two  portions: — one,  the 
externaL  arinng  from  the  ilio-lumbar  ligament  and  outer  lip  of  the 
crest  of  the  iuum  for  two  inches  in  extent,  and  inserted  into  the 
apices  of  the  transverse  processes  of  the  four  upper  lumbox  N^t^TQ^ 
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(BometimeB  also  last  dorsal)  and  last  rib ;  the  other,  the  mUmal 
and  anterior  portion,  ari»e$  by  tendinous  slips  from  the  tnnaTene 
processes  of  the  three  or  four  lower  lumbar  yertebrse^  and  pMses 
upwards  to  be  in$erted  into  the  lower  border  of  the  last  rib.  If  the 
muscle  be  cut  across  or  removed,  the  middle  lamella  of  the  aponeu- 
rosis of  the  transversalis  will  be  seen,  attached  to  the  apices  of  the 
transverse  processes  ;  the  quadratus  being  enclosed  between  the  two 
lamellae  as  in  a  sheath. 

Belations. — Enclosed  in  the  sheath  formed  by  the  apanenxosis  of 
the  transversalis  muscle,  it  is  in  relation,  in  fronts  with  the  kidney, 
colon,  psoas  ma^us,  and  diaphragm.  Behind^  but  also  separated 
by  its  sheath,  with  the  erector  spinae. 

Nerve  Snpply. — Posterior  branches  of  the  lumbar  nervesL 

The  PSOAS  PABVUS  is  a  small  and  infrequent  muscle  which 
arius  from  the  last  dorsal  and  first  lumbar  vertebra  and  from  the 
intervertebral  substance  between  them,  and  terminates  in  a  long 
slender  tendon  which  expands  inferiorly  and  is  interted  into  the 
pectineal  line  and  eminence.  The  tendon  is  continuous  by  its  outer 
Dorder  with  the  iliac  fascia. 

Relations. — It  rests  on  the  psoas  magnus,  and  is  covered  in  by 
the  peritoneum  ;  superiorly  it  passes  beneath  the  ligamentum  arcu- 
atum  internum  of  the  diaphragm. 

Nerve  Snpply. — Branches  of  the  lumbar  plexus. 

DLAPHBAQM. — To  obtain  a  good  view  of  this  important  inspi- 
ratory muscle,  the  peritoneum  should  be  dissected  from  its  unaer 
surface.  It  is  a  transverse  muscular  septum  between  the  thorax  and 
abdomen,  and  is  composed  of  two  portions,  thoracic  and  lumbar,  the 
former  being  named  the  greater,  tne  latter  the  lesser  muscle.  The 
thoracic  portion  arises  from  the  ensiform  cartilage  by  a  distinct 
slip  and  from  the  internal  surface  of  the  six  inferior  ribs,  indigitat- 
ing  with  the  transversalis.  The  fibres  converge  to  be  inserted  into 
the  central  tendon. 

A  triangular  interval  exists  between  the  sternal  and  costal  portion 
of  the  muscle  at  each  side,  closed  by  a  few  irregular  muscular  fibres 
and  by  the  serous  membranes  of  the  cavity  of  the  chest  and  abdomen. 
A  protrusion  of  any  portion  of  the  contents  of  the  abdomen  through 
this  opening  constitutes  phrenic  or  diaphragmatic  hernia. 

The  lumbar  portion  consists  of  a  right  and  left  lateral  half  (pil- 
larSf  crura)  ;  each  of  which  is  compost  of  three  smaller  pillars  or 
crura,  internal,  middle,  and  external. 

The  crura  arise  from  the  front  and  lateral  aspect  of  the  bodies  of 
the  first,  second,  and  third  lumbar  vertebrae,  from  the  inten-ertebral 
substance  between  the  first,  second,  third,  and  fourth,  from  the 
transverse  process  of  the  first,  ligamentum  arcuatum  internum  and 
externum,  and  last  rib.  The  left  eras  is  shorter  than  the  right  by 
the  breadth  of  a  vertebra,  and  does  not  advance  so  far  forward  on 
the  front  of  the  vertebral  column.  The  crura  are  inserted  into  the 
whole  length  of  the  posterior  border  of  the  central  tendon. 

The  origin  of  the  crura  takes  place  by  a  strong  tendon,  from  which 
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•od  from  th«  otker  pointa  of  attachment  mnKolai  fibiei  proceed. 
Tbe  inltmal  jriUor  of  the  eras  u  its  anterior  fiucicnlus,  which 
I«oceed*  from  tbe  thiid  lumbar  vertebra ;  the  middia  pillar,  smaller 
than  the  othen^  proceeds  from  the  aecoud  vertebra ;  the  txltnuil 
viitar,  the  largest  of  tbe  three,  ftom  the  firat  lombar  vertebra, 
linawnta  arcuata,  and  last  rib.  The  internal  pillare  approach  each 
otner  as  they  ascend,  the  arched  interval  between  them  being  the 
aortic  opening  ;  their  internal  flhres,  conBisting  of  several  fascicnli, 
OOBS  each  other  in  front  of  the  aortic  opening  and  form  the  lateral 
boundariea  of  another  opening  of  eUiptical  shape  ((esophageal),  and 
are  then  lost  in  the  cenlnl  tendon.    In  the  decussation  between  the 


ImmadlHtdlj  ■] 


idim  nf  Um  rlgtit  or 


I  of  ths  dUphnuni ;  thit  of  the  laft  !■  M 


aortic  and  (esophageal  opening  the  fibres  of  the  right  internal 
pillar  are  generallv  the  most  saperficiaL  Between  the  lumbar  and 
costal  portion  of  tne  diaphr^^  at  each  side  is  a  triangular  interval 
like  that  between  the  cost^  and  sternal  portion,  closed  only  hy 
cellular  tissue  and  the  serous  membranes  of  the  two  cavities. 

The  ligamenttun  arcnatum    iatemum    is  a  tendinous   arch 


thrown  across  tbe  upper  part  of  the  psoas  muscle  from  the  side  of 
the  body  of  tbe  first  lumWr  vertebra  to  the  apes  of  its  traasTerse 
process,  extending  soinetimes  also  to  that  of  the  second.  Beneath 
this  arch  the  psoas  magnus  emei^es  from  the  chest 

The  liEunentnm  axcnattun  ezteniTini  is  a  tendinous  band 
extendedmim  the  apex  of  the  transverse  process  of  the  first  lumbar 
vertebra  to  the  lower  border  of  the  last  rib.  It  forms  an  arch  across 
the  quadratus  lumborum,  and  is  continuous  with  the  anterior  wall 
of  the  sheath  of  that  muscle  derived  from  the  poelerior  aponeurosis 
of  the  transversalis  abdominie. 

The  tondisons  ceatre  of  the  diaphragm  is  shaped  Ulce  a  trefoil 
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leaf,  of  which  the  central  leaflet  points  to  the  ensiform  cutilige,  and 
ie  th«  largest ;  the  lateral  leaflets,  right  and  left,  occupy  the  cone- 
eponding  portiona  of  the  muscle  ;  the  right  being  the  larger  and 
rounded,  the  left  smaller  and  lengthened  in  its  form. 

The  openings  in  tlie  diaphregtn  are  three  :  one,  quadrHalenl, 
in  the  tendinous  centre,  at  the  union  of  the  right  and  middle  leaflelc, 


the  usupha^H  ioauin^  through  the 
fi/pliageal  npciolug  la  tendinout  At  it! 
m,  13.  OpeDlngfor  Uia  Inferior  fai4 
irHRtn.  T4.  F«ou  matfuut  n&KlDg  b«- 
I  ;  It  haB  heuD  romored  cni  the  opposltv 
Qundnktui  lumborum  puilDg  bcutktli 
I  iDuuk  boB  4IA0  b«eD  moored  od  tin 
umbsr  Turtebnc,  and  lutcrtnumiiM 


for  the  passage  of  the  inferwr  vena  cava  and  a  branch  of  the  phrrnie 
nerve;  a.  muscular  opening  of  an  elliptical  shape  formed  d^  the 
internal  pillare  of  the  crura,  the  (esophageal,  for  the  tranemiasion  of 
the  atophofpi*  and  ■pntatnogiutric  nervts;  a  third,  the  aortic,  formed 
hj  a  tendinous  arch  thrown  from  the  tendon  of  one  crus  to  that  of 
the  other,  beneath  which  pass  the  aorta,  vena  azygoi  major,  and 
fAomctc  duct.  The  great  splanchnic  nerve  pastes  through  the  dia- 
phragm  between  the  internal  and  middle  pillar  of  the  crus ;  the  lesser 
splanchnic  nerve  escapes  between  those  fibres  of  the  external  pillar 
wbicb  proceed  from  the  ligamentum  arcuatum  inlemuni.     The 


ACTIONS  OF  THB  MUSCLES  OF  THE  ABDOMEN.  297 

sympathetic  chain  passes  into  the  abdomen  beneath  the  ligamentum 
arcuatum  internum,  and  the  vena  azygoe  minor  passes  from  the 
abdomen  to  the  thorax  through  the  left  crus  of  the  oiaphragm. 

Relations. — By  its  miperior  surface  with  the  pleurae,  pericardium, 
heart,  and  lunes.  By  its  inferior  gurface  with  the  peritoneum ; 
on  the  left  with  the  stomach  and  spleen ;  on  the  right  with  the 
convexity  of  the  liver;  behind  with  the  kidneys,  supra-renal 
capsules,  duodenum,  and  solar  plexus.  By  its  circumference  with 
the  ensiform  cartilage,  ribs,  intercostal  muscles,  and  vertebral 
column. 

Nenre  Sniqaly. — The  phrenic  nerve,  derived  from  the  third, 
fourth,  and  fifth  cervicaL 

Actions  of  the  Musdes  of  the  Abdominal  Wall  and  the  Diaphragm, — 
The  external  oblique  muscle,  acting  singly,  draws  the  thorax  towards 
the  pelvis,  and  twists  the  body  to  the  opposite  side.  Both  muscles, 
acting  together,  flex  the  thorax  directly  on  the  pelvis.  The  internal 
oblique  of  one  side  draws  the  chest  downwards  and  outwards ;  both 
together  bend  it  directly  forwards.  Either  transversalis  muscle, 
acting  singly,  will  diminish  the  size  of  the  abdomen  on  its  own 
side,  and  both  together  will  constrict  the  entire  cylinder  of  the 
cavity.  The  recti  muscles,  assisted  bv  the  pyramidales,  flex  the 
thorax  towards  the  pelvis,  and,  througn  the  medium  of  the  line» 
transversee,  are  enabled  to  act  when  their  sheath  is  curved  inwards 
by  the  action  of  the  transversales.  The  pyramidales  are  tensors  of 
the  linea  alba.  The  abdominal  are  expiratory  muscles,  and  chief 
agents  in  expulsion  ;  by  their  action,  the  foetus  is  expelled  from  the 
uterus,  the  urine  from  the  bladder,  faeces  from  the  rectum,  bile  from 
the  gall-bladder,  ingesta  from  the  stomach  and  bowels  in  vomiting, 
and  mucus  and  irritating  substances  from  the  bronchial  tubes,  trachea, 
and  nasal  passages  during  coughing  and  sneezing.  To  produce  these 
effects,  they  all  act  together.  Their  violent  and  continued  action 
produces  hernia,  and,  acting  spasmodicallv,  they  may  occasion  rup- 
ture of  the  viscera.  The  quadratus  lumborum  draws  the  last  nb 
downwards,  and  is  an  expiratory  muscle  ;  it  also  serves  to  bend  the 
vertebral  column  to  one  or  the  other  side.  The  psoas  parvus  is 
a  tensor  of  the  iliac  fascia,  and,  taking  its  fixed  origm  from  below, 
may  assist  in  flexing  the  vertebral  column  forwards.  The  diaphragm 
is  an  inspiratory  muscle,  and  the  sole  agent  in  tran(^uil  inspiration. 
When  in  action,  the  muscle  is  drawn  downwards,  its  plane  being 
rendered  oblique  from  the  level  of  the  ensiform  cartilage,  to  that 
of  the  upper  lumbar  vertebra.  During  relaxation  it  is  convex,  and 
encroaches  considerably  on  the  cavity  of  the  chest,  particularly  at 
the  sides,  where  it  corresponds  with  the  lungs.  It  assists  the 
abdominal  muscles  powerfully  in  expulsion,  every  act  of  that  kind 
being  preceded  or  accompanied  by  inspiration.  Spasmodic  action 
of  the  diaphragm  produces  hiccough  and  sobbing,  and  its  rapid 
alternation  of  contraction  and  rela^uttion,  combined  with  laryngeal 
and  facial  movements,  lauding  and  crying. 
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MUSCLES  AXD  FASCLE  OF  THE  PERINEUM. 

The  muscles  of  the  perineum  are  mtuated  in  the  outlet  of  the 
pelvis,  and  consist  of  two  groups,  one  of  which  belonoB  especially  to 
the  organs  of  generation  and  urethra,  the  other  to  the  tennination 
of  the  alimentary  canal.  To  these  may  he  added  the  muscles  of 
the  coccyx.    The  muscles  of  the  perineal  region  in  the  male  are  the— 

Accelerator  urinse,  Sphincter  ani. 

Erector  penis,  Levator  ani, 

Transversus  perinei,  Coccygeua 
Compressor  urethne, 

DiS86CtioiL — To  dissect  the  perineum,  the  suhject  should  be  fixed 
in  the  position  for  lithotomy,  tnat  is,  the  hands  should  be  bound  to 
the  sol^  of  the  feet,  and  the  knees  kept  apart  An  easier  plan  is 
the  drawing  of  the  feet  upwards  by  means  of  a  cord  passed  through 
a  hook  in  the  ceiling.  Both  of  these  means  of  preparation  have  ua 
their  object  the  full  exposure  of  the  perineum.  And  as  this  is  a 
dissection  which  demands  some  degree  of  delicacy  and  nice  manipu- 
lation, a  strong  light  should  be  tnrown  upon  the  part  A  bu^ 
sound  is  to  be  introduced  into  the  bladder,  and  a  string,  tied  rouna 
the  testicles,  to  be  fixed  to  its  handle.  This  will  rettun  the  sound 
in  the  bladder  and  put  the  perineum  on  the  stretch.  An  incision  is 
to  be  made  from  the  point  where  the  scrotum  joins  the  perineum 
along  the  middle  of  the  latter  to  the  anterior  edge  of  the  anus,  it)und 
each  side  of  this,  and  from  the  posterior  edge  of  it  to  the  tip  of  the 
coccyx.  This  incision  is  to  be  supplemented  by  lateral  ones  carried 
from  the  anterior  end  of  the  first  outwards  on  to  the  thigh  and  then 
backwards  to  a  little  beyond  the  level  of  the  posterior  margin  of  the 
anus,  so  as  to  include  m  its  area  the  tuberosity  and  ramus  of  the 
ischium.  The  flaps  are  to  be  dissected  back  with  great  care,  the 
integument  alone  being  removed  so  as  to  expose  the  subcutaneous 
sphmcter  and  the  superficial  fascia.  After  the  fascia  has  been  care- 
fully dissected  ofT  ana  the  perineal  vessels  and  nerves  turned  aside, 
the  muscles  are  brought  into  view. 

Perineal  Fasgls. — The  fasciae  of  the  perineum  are  the  superficial 
and  the  deep. 

The  superficial  fascia  consists  as  in  other  situations  of  two  layers, 
one  lying  next  the  skin  and  containing  an  abundance  of  fat,  the 
other  more  condensed  lying  in  contact  with  the  muscles. 

The  superficial  layer,  or  fatty  layer,  in  the  perineum  is  connected 
with  the  raph6  at  the  middle  line  and  with  the  external  border  of 
the  sphincter  ani,  and  is  continuous,  by  its  circumference,  with  the 
dartos  of  the  scrotum,  or  cellular  tissue  of  the  labia  majora,  in 
front,  with  the  superficial  fascia  of  the  thighs  at  each  side,  and 
with  the  superficial  fascia  covering  the  glutei  maximi  and  widi  the 
coccyx  behind.  In  the  posterior  part  of  the  perineum  it  is  loaded 
with  granular  fat  and  fim  up  the  %Khuhrect(U  josta. 


The  deep  or  memlvuiotu  Ur«r  of  the  luperficial  fascia,  or  fascia 
ofColles,  lies  in  close  contact  with  the  musclee  and  snper£cial  TeseeU 
of  the  perineum,  packing  them  into  their  places.  On  each  nde  it 
is  attached  to  the  ramus  of  the  ischium  and  pubes,  and  this  attach- 
ment is  continued  forwards  and  ontwaide  on  to  the  fascia  Uta  of  the 
thigh,  where  it  becomes  continuous  with  Scarpa's  fascia.  It  is  pro- 
loi^ed  backwards  as  far  as  the  tiansrenalis  perinei  muscle,  ronnd 
the  posterior  border  of  which  it  turns  to  be  united  to  the  deep 
perineal  fascia  on  which  the  muscle  rests.  At  this  point  these  two 
losciK  are  blended  together,  and  are  then  continued  backwards  on 
the  outer  surface  of  the  levator  ant,  on  which  they  form  a  verf  thin 
membrane  called  the  anal  fascia,  which  is  prolonged  up  into  the 
pelvis  to  the  division  of  thepelvic  fascia  It  is  continued  forwards 
to  blend  with  the  dartos.  The  attachment  of  the  membranous  layer 
to  the  deep  perineal  &8cia  explains  why  an  eitravasatioii  of  fluid 
under  that  membrane  could  not  jiass  back  into  the  posterior  half 
of  the  perineum,  but  could  find  its  way,  as  it  often  does,  into  the 
scrotum  and  up  over  the  abdomen. 


flmpa  an  turnad , . 

thay  in  Bnnl;  attachsd :  Iha  poaterlor  tltp  li . 

fftidi  or  Uiangular  UnmaaL     3.  Ttaa  triuiguUr  llgEmmt  of ^  -, — 

iDfEtar  ttaa  wmtrngtS  tha  mnubnioouipoTtlaD  of  the  nnthia,  omlaoslr  to  tha 
antnoea  of  tba  lattar  Into  tha  bulb.  4.  iSro  projeotknu  of  Uia  trtatipilir  Ugunaiit 
com^ondlDg  with  tha  poaltion  of  Cowper'i  gluidB, 

The  deep  perineal  Euda  or  tiiaagnlar  ligament  of  the  urethra 
is  a  stnng  aponeorotic  sheet  which  is  stretched  across  the  ister-pnbic 
arch.  It  is  attached  firmly  to  the  sub-pubic  ligunent,  and  to  th« 
lamns  of  the  pnbes  and  iachiom.    At  the  featenot  VR&et  <A.  \luk 
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transversalis  perinei  muscle,  it  has  attached  to  it  the  deep  layer  of 
the  superficial  fascia,  and  with  it  is  prolonged  back  on  tne  levator 
ani  muscle,  as  the  awd  fascia.  At  an  inch  and  a  half  from  Uie 
symphysis  pubis,  in  the  middle  line,  it  is  connected  to  the  central 
tendinous  point  of  the  perineunL  The  deep  perineal  fascia  may 
therefore  be  described  as  a  complete  bag-like  floor  to  the  pelvis,  con- 
tinued in  front  to  the  sub-pubic  ligament,  behind,  over  the  levator 
ani  to  the  coc<;yx,  on  each  side  to  the  ramus  of  the  pubes  and  ischium, 
and  behind  these  to  the  white  line  of  separation  between  the  parietal 
or  obturator  and  the  visceral  or  internal  lavers  of  the  pelvic  fiascia. 
But  the  part  stretched  across  the  arch  of  the  pubes  is  mat  to  which 
the  name  of  triangnlar  ligament  is  restricted.  About  an  inch  below 
the  symphysis  pubis  it  is  pierced  for  the  passage  of  the  membranous 
portion  of  the  urethra,  which  is  contained  between  it  and  the  pelvic 
fEiscia  behind,  to  which  is  sometimes  given  the  name  of  posterior 
layer  of  the  triangular  ligament  Immediately  below  the  sub-pubic 
ligament  the  dorsal  vein  of  the  penis  passes  back  through  it  to  join 
the  prostatic  plexus,  and  on  eacn  side,  a  little  in  front  of  this,  the 

fudic  arteries  pass  through  it  to  enter  the  corpora  cavernosa  penis, 
mmediately  behind  the  deep  perineal  fascia  in  the  anterior  half  of 
the  perineum  are  situated  the  compressor  urethne  muscle,  the  inter- 
nal pudic  arteries,  the  arteries  of  the  bulb,  and  Cowper's  glands, 
besides  the  membranous  part  of  the  urethra,  all  of  which  rest  on 
that  part  of  the  pelvic  fascia  which  is  applied  across  the  pubic  arch, 
and  to  which,  as  has  been  stated,  is  sometimes  given  the  name  of  the 
posterior  layer  of  the  triangular  ligament  In  the  posterior  section 
of  the  perineum,  the  deep  perineal  fascia  under  the  name  of  the 
anal  fascia  covers  the  levator  ani  muscle.  The  sphincter  ani  being 
subcutaneous,  surrounds  the  anus,  only  a  little  connective  tissue 
being  interposed  between  its  fibres  and  the  skin. 

The  AOOELERATORES  XJRINJE  (bulbo-cavemosi)  arise  from  a 
tendinous  point  in  the  centre  of  the  perineum,  and  from  the  fibrous 
raphe  of  the  two  muscles.  From  this  origin  the  fibres  diverge  like 
the  barbs  of  a  pen ;  the  posterior  to  be  inserted  into  the  triangular 
ligature  and  ramus  of  the  pubes ;  the  middle,  to  encircle  the  corpus 
spongiosum  and  meet  on  its  upper  side  ;  the  anterior,  to  spread  out 
on  the  corpus  cavemosum  at  each  side,  and  be  inserted  partly  into 
its  fibrous  structure,  and  partly  into  the  fascia  penis.  From  the  last 
insertion  a  fibrous  slip  is  said  to  be  continued  over  the  dorsal  vessels 
of  the  penis.  The  posterior  and  middle  insertions  of  these  muscles 
are  best  seen  by  carefuUv  raising  one  muscle  from  the  corpus  spon- 
giosum and  tracing  its  fibres. 

Relations. — By  their  superficial  surface  with  the  superficial  peri- 
neal fascia,  dartos,  superficial  vessels  and  nerves  of  tne  perineum, 
and,  on  each  side,  the  erector  penis.  By  their  deep  surface  with  the 
corpus  spongiosum  and  bulb  of  the  urethra. 

The  EBEOTOB  PENIS  (ischio-cavemosus)  arises  from  the 
tuberosity  of  the  ischium  and  from  the  ramus  ot  the  pubes  behind 
the  extremity  of  the  cms,  and  cuivea  around  the  root  of  the  penis ; 
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to  be  interUd  into  the  upper  aurfuce  of  the  corpus  cavemoouin,  where 
it  is  continuous  with  a  sbong  fascia  which  coven  the  donum  of  th« 
organ,  the  fiueia  penii. 

Relations. — By  its  tttperfieitU  turface  with  the  Buperficial  perineal 
fascia,  dartos,  &nd  Bupencial  perineal  Teaeek  and  nervea.  Bj  ita 
Aetp  Mrfaee  with  the  corpus  caTemoeum  penis. 

Nerve  Snivly- — The  perineal  branch  of  the  pudic  nerve  supplies 
the  acceleratores  urinte  and  the  erector  penis. 

The  T&AHSVEBSUS  PEBIHEI  anta  &om  the  ramus  of  the 
ischium  at  each  side,  and  is  interUd  into  the  central  tendinous  point 
of  the  perineum,  where  it  is  connected  with  the  accelerator  urime  and 
sphincter  ani.    Occasionall;  the  tmnsTersos  perioei  is  of  large  size, 


Fio,  »].— Kuk1«oI  the  ptrioeum.  i.  Aawlsntuni  urinie:  tha  flgon  mffn  tb* 
corpiu  ipinigiiHDin  p«nli.  a.  Corpiu  weniMuta  ot  ens  dde.  j.  Bnotn-iMiilxif 
one  side.  4.  Tmunnui  parbul  of  one  slda.  j,  Tftongiilw  tfnet,  thnwrfi  irtdnh 
the  trinngalur  Ugninait  1*  nen.    6.  Sphincter  mnl ;  It*  utarfor  axtnnil^  ODt  off. 

f,  L»Btor  uil  of  tlia  left  rida ;  tba  dan>  ipaiM  bstweaa  tbg  tubarodt;  of  tha  liolilum 
0  and  tha  anm,  la  tha  lacblo-ractal  roaia ;  tha  iuna  fooaa  In  aovn  on  Uiv  oppoalta 
■ida.  q.  Sfrine  of  Mxt  iMhlain.  10.  LA  naocygaus  muada.  Tha  boundulaa  of  tlu 
perineum  are  well  aihlbltad  in  thla  angTBTlog. 

and  spreads  out  as  it  approaches  the  middle  line  so  as  to  become 
fan-8hape<l.  The  posterior  fibres  are  continuous  with  those  of  the 
muscle  of  the  opposite  aide  ;  hut  the  anterior  are  prolonged  forwards 
upon  the  bulb  and  corpus  spouRiosum  of  the  urethra,  and  are  some- 
times traceable  as  far  as  the  middle  of  the  peuis,  when  thej  form  a 
broad  layer  which  usurps  the  place  and  office  nf  the  accelerator  urinK. 

A  deep  Irangvene  ptrinetd  muscle  is  often  found  behind  the  anterior 
lajer  01  the  trian^lar  ligament ;  it  amea  from  the  ramus  of  the 
ischium,  and  meeting  with  ita  fellow  of  the  opposite  side  behind  the 
bulb  of  the  niethra,  is  interted  into  the  back  part  of  the  central 
tendinous  point     Its  fibres  conceal  Cowper's  oland. 

SelatioOB. — The  superficial  muscle  is  in  relation  hr  its  luptrfieial 
twrjau  with  the  superficial  perineal  fascia,  a^  aupeificial  ^en&KsV 


Soa  HDSOLES  OF  THE  OAKU. 

vesMlH  Mid  nerves.  Bj  its  deep  turfaee  with  the  triangoltt  li^unent 
and  internal  pudic  artery  and  veiiu.  By  ita  poderior  bordtr  tt  ia  in 
relation  with  that  portion  of  the  superficial  perineal  &acik  whidi 
paaees  upwards  to  become  continuom  with  the  tritm^nlar  ligmimmt 

Nerve  Snppb'.— The  perineal  branch  of  the  pndic  nerva. 

DiflBOCtio]i.-~To  disaect  the  comprtuor  urtthrm,  the  three  preoed- 
ing  muRcles  should  be  removed,  so  as  to  render  the  glistening  aorfke 
of  the  trianpilar  ligament  apparent.  Thia  ligament  should  dien  fas 
carefully  dissected  away,  and  the  corpus  spongiosum  penis  divided 
through  its  middle,  separated  from  the  corpus  cBVemooam,  and 
dravm  forwards  in  order  to  put  on  the  stretch  the  membranoDS  po^ 
tion  of  the  urethra,  with  which  the  compressor  muedea  are  cob- 
nected.  The  compressor  urethrce  is,  however,  better  seen  in  » 
dissection  made  from  within  the  pelvis,  after  having  turned  dowa 
the  bladtier  from  its  attachment  to  the  oe  pubis,  and  removed  s 
plexus  of  veina  together  with  the  pelvic  fascia. 

The  OOUPRESSOE  UBETHB£  (constrictor  nretfaite  mem- 

branacess^  directed  transversely  across  the  perineum  above  tlie  bri- 

ani^hir  ligament,  aritet  from  the  nunns  of  the  pubes  and  wchinin, 

their  point  of  union,  and  from  the  anterior  ligament  of  the  bladder 

and  prostate  gland.      Proceedii^ 

inwBNs  it  divides  into  two  fan- 


branou 

of  the  opposite  side.     The  tuperier 

faicir.ulu*  is  continued  forwards  to 

the  junction  of  the  crura  penis, 

and     backwards   to    the    prostate 

gland  ;  on  the    upper  surface  of 

which  it  is  spread  out    The  «■ 

feiior  fiucicutua  is  attached  to  the 

bulb  of  the  urethra  in  front,  and 

extends    to    the    prostate    gland 

behind.   Athird  fasciculus,  cloaely 

united  with   the  two  preceding 

consists  of  eireuiar  fibres,  which  en* 

7}"°i  .*ISh"'^    "'""^  """^  fona  a  muscular  sheath 

'i,  Bimus."    for  the  membranous  part  of  the 

le.   5.  Tor.    urethra,  and  are  continuoiu  pot- 

au  g'^    teriorly  with  the  circular  muscn- 

omiinuar    laT  fibres  of  the  pnwtate  gland. 

Under  the    name  of   Wilson's 
^__^  muscles,  a  fourth  fasciculus  has 

been  described  as  descending  ver- 
tically from  the  body  of  the  pubes,  near  the  symphysis,  to  unite  with 
the  superior  fiucicnlne  of  the  compressor  urethree.  This  faadculai 
is  iaconsttutt  and  ita  exieteuee  donbtfal 


tAchsd.    I.  Body  of  ptibeSr    _, . 

3.  Obturator  intemmi  niu«c!&    s-  Tor. 

Uiddor  Isid  open.    6.  I'lMlata  gl»nd. 

7.  Ttuurena  flbn*  of  tbfi  compnuor 
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8.  SlmlliU'  Sbm  puitDg  baaeatb  tlut 
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Harve  Snpply.—The  p^ineal  branch  of  the  pudic 
The  SPHEn  OTEB  AJH  is  a  thin  and  elliptical  plane  of  muscle 
doeely  adherent  to  the  integument,  and  surrounding  the  opening  of 
tbe  anua.  It  onm  posteriorly  in  the  superficial  fascia  around  the 
eoocjx,  and  by  a  fibrous  raph^  from  the  apex  of  that  bone  ;  it  passes 
round  the  margin  of  the  anus,  and  is  insert^  anteriorly  into  the 
tendinous  centre  of  the  perineum,  and  into  the  raph6  of  Uie  integu- 
ment, nearly  as  fiir  forward  as  the  commencement  of  the  scrotum. 

SdlatioilS. — By  its  wperficial  wajwu  with  the  integument  By 
its  da&p  mm^au  with  the  internal  sphincter,  levator  ani,  cellular 
tissue,  and  fat  of  the  ischio-rectal  fossa,  and  in  front  with  the  super- 
ficial perineal  fascia. 

The  8PHIN0TEB  ANI  INTERNUS  is  a  muscular  bond  em- 
bracing the  extremity  of  the  intestine,  and  formed  by  an  aggregation 
of  the  circular  muscular  fibres  of  the  rectum ;  it  is  composed  of 
unstriped  musde. 

Henre  Simply. — The  sphincters  are  supplied  by  the  anterior 
branch  of  the  lourUi  sacral,  and  inferior  hsemorrhoidal  branch  of  the 
internal  pudic. 

Dissection. — Part  of  the  levator  ani  may  be  seen  during  the  dis- 
section of  the  anal  portion  of  the  perineum  by  removing  the  fat 
which  surrounds  the  termination  of  the  rectum  in  the  ischio-rectal 
fossa.  But  to  study  the  entire  muscle,  a  lateral  section  of  the  pelvis 
must  be  made  by  sawing  through  the  pubes  a  little  to  one  side  of 
the  symphysis,  separating  the  bones  behind  at  the  sacro-iliac  sym- 
physis, and  turning  down  the  bladder  and  rectum.  The  spine  of 
the  ischium  should  be  cut  off  with  the  bone  forceps  or  saw,  so  as  to 
leave  it  in  connection  with  the  levator  ani  and  pelvic  fascia.  The 
pelvic  fascia  is  then  to  be  carefully  raised,  beginning  at  the  base  of 
the  bladder,  and  proceeding  upwards,  until  the  whole  extent  of  the 
muscle  is  exposed! 

The  LEVATOR  ANI  is  a  thin  plane  of  muscular  fibres,  situated 
at  each  side  of  the  pelvis.  The  muscle  arises  from  the  inner  surface 
of  the  08  pubis  near  the  pubic  arch,  from  the  base  and  upper  border 
of  the  spme  of  the  isduum,  and  between  those  points,  from  a  ten- 
dinous arch  which  occupies  the  line  of  division  of  the  pelvic  fascia 
into  obturator  fascia  and  recto-vesical  fEuscia.  Its  fibres  descend  to 
be  inserted  into  its  fellow  of  the  opposite  side  beneath  the  prostate 
gland,  into  the  rectum,  and  behind  the  rectum  into  its  fellow  of  the 
opposite  side  and  the  side  of  the  extremity  of  the  coccyx.  Its 
anterior  fibres  are  sometimes  described  separately,  under  the  name 
of  levator  prastati. 

In  the  female  this  muscle  has  an  additional  insertion  into  the 
vagina. 

Relations. — ^By  its  external  or  perineal  sutfacey  with  a  thin  layer 
of  fascia,  by  which,  and  by  the  obturator  fascia,  it  is  separated  from 
the  obturator  intemus  muscle  ;  with  the  fat  in  tne  ischio-rectal  fossa, 
triangular  ligament,  sphincter  ani,  and  posteriorly,  gluteus  maximus. 
By  its  internal  or  pelvtc  surface  with  the  pelvic  fascia,  which  separates 
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it  from  the  viscera  of  tlie  pelvia  and  peritoneum.  Ifo  poeterior 
border  is  continuous  with  the  coccygeua  miucle. 

Nerve  Sinply. — The  anterior  branch  of  the  fomth  saeraL 

The  OOOCTaEUS  muscle,  thin  and  triuiguUr,  arita  tcom  the 
spine  of  the  ischium  and  leaner  sacTO-ischiatic  ligameut,  and  ipnadt 
out  to  be  inierUd  into  the  side  of  the  coccyx  and  lower  part  of  the 
sacrum. 

BsUitioss.— By  it£  inlamal  or  pelvic  tu/rfaee  with  the  cavitf  of 
the  pelvis  and  rectum  ;  by  its  external  wrfaee  with  the  lener  mcto 
iachiatic  ligament ;  and  bj  its  border*,  with  the  pyrifonms  behind, 
and  levator  ani  in  front. 

Nerve  Svppljr. — The  fourth  and  fifth  sacral  and  coccygeal  neTTe& 


cUWdiB,    V  Vwiibuie.    5.  Bulbo-oiisnious  .     _   ,    _  .. 

tAuuBnne  miuda.  8.  Bulb  of  vi^na.  □-  Obturatcir  Bitomiu  miuclv,  10.  vb^Id^ 
IE.  Levrntor  anL  19.  Obud  at  Birtholina.  73.  Bphinctcr  on]  ftxtemua.  14.  Tba 
pmlnml  body.    ij.  OlutauB  nuilniui.    16.  Anm. 

FEUALE  PEBHTEUM. — The  musclea  of  the  perineum  in  the 
female  are  the  same  as  in  the  male,  and  have  received  analc^ue 
names.  They  are  smaller  in  size,  and  are  modified  to  suit  the 
)f  form  of  the  organs ;  they  are — 


FEMALE  PERINEUM.  305 

Sphincter  vaginae,  Sphincter  ani, 

Erector  clitoridia,  Levator  ani, 

TranBversuB  perinei,  Coccygeus. 
Compressor  urethrse, 

The  SPHINOTEB  VAGINJE  corresponds  to  the  accelerator 
urinee  of  the  male  ;  it  arises  from  the  tendinous  centre  of  the  peri- 
neum, where  it  is  continuous  with  the  sphincter  ani  and  transversus 
perinei ;  and  passes  forwards  on  each  side  of  the  entrance  of  die 
vagina,  to  be  inserted  into  the  corpus  cavemosum  clitoridis,  a  fasci- 
culus crossing  over  this  structure  so  as  to  compress  the  dorsal  vein  of 
the  clitoris. 

The  EBEOTOB  OLITOBIDIS  arises  from  the  ramus  of  the 
ischium,  and  is  inserted  on  each  side  into  the  crus  clitoridis.  It  is  in 
relation  by  its  inner  border  with  the  sphincter  vaginse. 

The  TRANSVEBSUS  PEBINEI  is  a  small  muscle  arising  on 
each  side  from  the  ramus  of  the  ischium,  and  inserted  into  the  side 
of  the  sphincter  vaginse. 

The  OOMPBESSOB  XJBETHBJE  has  the  same  origin  and 
insertion,  and  exercises  the  same  functions  in  the  female  as  in  the 
male. 

The  SPHINOTEB  ANI  and  SPHIKOTEB  ANI  INTEBNUS 

8urround  the  lower  extremity  of  the  rectum,  as  in  the  male. 

The  LEVATOB  ANI  is  inserted  into  the  side  of  the  vagina  and 
rectum. 

The  OOOOYGEUS  is  identical  with  the  same  muscle  in  the 
male. 

Nerye  Snpply. — These  muscles  are  supplied  by  the  same  nerves 
as  the  corresponding  muscles  of  the  male  perineum. 

ActioDB. — The  aeceUratores  urinee  being  continuous  at  the  middle 
line,  and  attached  at  each  side  to  the  triangular  ligament  by  means 
of  their  posterior  fibres,  support  the  bulbous  portion  of  the  urethra, 
and  acting  forcibly,  propel  the  semen,  or  the  last  drops  of  urine  from 
the  canaL  The  posterior  and  middle  fibres  contribute  to  the  erection 
of  the  corpus  spongiosum,  by  compressing  the  venous  structure  of  the 
bulb  ;  and  the  anterior  fibres  assist  in  the  erection  of  the  entire  organ 
by  compressing  the  vena  dorsalis,  by  means  of  their  insertion  into 
the  fascia  penis.  The  erector  penis  becomes  entitled  to  its  name  from 
spreading  out  on  the  dorsum  of  the  organ  into  a  membranous  expan- 
sion (fascia  penis),  which  compresses  the  dorsal  vein  during  the 
action  of  the  muscle,  and  en)ecially  after  the  erection  of  the  organ 
has  commenced.  Erection  or  the  penis  results  from  the  retention  of 
the  blood  in  the  venous  spaces  of  the  corpora  cavemosi  and  corpus 

rngiosum,  that  retention  being  brought  about  by  the  compression 
the  veins  of  those  bodies  by  the  accelerator  urinee  and  erector 
penis  muscles.  The  transverse  muscles  serve  to  steady  the  tendinous 
centre,  that  the  muscles  attached  to  it  may  obtain  a  firm  point  of 
support  According  to  Cruveilhier,  they  draw  the  anus  backwards 
during  the  expulsion  of  the  faeces,  and  antagonise  the  W\atot«b  «^ 
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which  carry  the  anus  forwards.  The  compressor  urethra^  taking  i\» 
fixed  point  from  the  ramus  of  the  ischium  at  each  side,  can  compresH 
the  urethra  so  as  to  close  it  completely,  after  the  manner  of  a 
sphincter.  Tlie  external  sphincter^  oeing  a  cutaneous  muscle,  con- 
tracts the  integument  around  the  anus,  and  by  its  attachment  to  the 
tendinous  centre  of  the  perineum  and  point  of  the  coccyx,  assists  the 
levator  ani  in  giving  support  to  the  opening  during  expulsive  efforts. 
The  contraction  of  this  muscle  is  usually  involuntary,  bat  may  be 
made  more  forcible  at  wilL  The  interned  sphincter  contracts  the 
extremity  of  the  cylinder  of  the  intestine.  The  use  of  the  levator  ani 
is  expressed  in  its  name  ;  it  is  the  antagonist  of  the  diaphragm  and 
abdominal  expulsory  muscles,  and  serves  to  support  the  rectum  and 
vagina  during  their  expulsive  efforts.  Yielding  to  the  propulsive 
action  of  the  abdominal  muscles,  it  enables  the  outlet  of  the  pelvis 
to  bear  a  greater  force  than  a  resisting  structure,  and,  on  the  remis- 
sion of  such  action,  restores  the  perineum  to  its  original  form.  Along 
with  the  coccygeus  it  inverts  the  anal  border  of  the  rectum  after  its 
protrusion  in  defalcation.  The  coccygei  muscles  restore  the  coccyx 
to  its  natural  position,  after  it  has  been  pressed  backwards  during 
defsecation  or  parturition. 


PELVIC  FASCIA. 

Dissection. — The  pelvic  fascia  may  be  most  conveniently  studied 
by  carefully  carrying  out  the  following  dissection.  The  muscles 
attached  to  the  right  side  of  the  pubic  arch  and  margin  of  the  obtu- 
rator foramen  are  to  be  completely  removed,  along  with  the  obtu- 
rator membrane  ;  a  horizontal  cut  is  then  to  be  made  with  the  saw 
from  the  upper  margin  of  the  obturator  foramen  into  the  acetabulum, 
and  another  at  the  jfower  margin  of  the  obturator  foramen,  the  two 
cuts  being  about  an  inch  apart  at  the  bottom  of  the  acetabulum.  These 
are  to  be  joined  by  a  vertical  cut  with  the  chisel,  and  the  pieces  of 
bone  removed  ;  the  margins  of  the  obturator  foramen  are  also  to  be 
cut  away,  so  as  to  leave  only  a  narrow  ring  of  bone.  The  obturator 
intemus  may  now  be  detached  from  adjacent  structures,  and  removed 
by  withdrawing  it  through  the  lesser  sacro-ischiatic  foramen.  In 
this  way  the  whole  of  the  outer  surface  of  the  pelvic  fascia  will  be 
exposed. 

The  pelvic  fascia  is  an  aponeurotic  layer  situated  beneath  the  peri- 
toneum, forming  a  covering  to  the  walls  of  the  pelvis,  and  reflected 
from  its  walls  upon  the  viscera.  It  is  attached  to  the  internal  surface 
of  the  pubic  bones  near  the  symphysis,  to  the  body  of  the  pubes 
above  tne  origin  of  the  obturator  intemus  muscle,  to  the  pectineal 
line  of  the  brim  of  the  pelvis  as  far  back  as  the  sacro-iliac  articula- 
tion, and  to  the  margin  of  the  great  sacro-ischiatic  foramen.  It 
is  continuous  above  with  the  iliac  fascia  and  transversalis  fascia. 
Having  descended  upon  the  wall  of  the  pelvis  as  low  as  the  pubic 
arch  in  fronts  and  the  spine  of  the  ischium  behind,  it  divides  in  the 
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dinction  of  a  line  dnwn  between  those  poiuto  into  two  Isyen, 
iatemal  and  exteinaL 

The  external  layer  it  the  obtnntor  fuda,  it  coven  in  the 
obturator  miucle,  and  is  att«ched  to  the  ramna  .of  the  pubea  and 
igchinm  in  front,  and  to  the  tnberoeity  of  the  ischium  ana  falciform 
border  of  the  great  sacro-ischiatic  l^ament  below.    At  its  inferior 


]iei.iM  of  Tl 

A  laTflr  pasflng  utnind  th«  nctum.    13.  LBvator  ant    13. 
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attachment  this  faacia  forma  a  sheath  for  the  internal  podie  vessels 
and  nerves,  and  binds  them  down  to  the  ramus  of  the  ischium.  The 
levator  ani  srises  from  the  line  of  division  of  the  two  laf ere  of  the 
pelvic  fascia. 
The  internal,  vlaceral,  or  true  pelvic  flucla,  is  a  membrane 
Is  reflected  backwards  from  the  STrophjeie  pubis  on  the  upper 


surface  of  the  prostate  gland  and  neck  of  the  bladder,  forming  part 
cif  the  capsule  of  the  former.  Before  passing  directly  backwardE  it 
is  prolonged  down  behind  the  compressor  urethra:  muscle  below  the 
sub-pubic  ligament  This  curved  reflected  fascia  is  named  the 
anterior  ligament  of  the  bladder,  and  as  there  is  a  pouch-like  depres- 
sion in  the  centre,  dividing  the  fascia  of  one  side  &om  that  on  the 
other,  each  side  rises  up  in  a  little  curved  ridge,  so  that  there  are 
two  anterior  ligaments.  The  space  between  the  two  contains,  external 
to  the  fascia,  the  dorsal  vein  of  the  penis  before  it  enters  the  prostatic 
plexus.  At  the  sides  of  the  pelvis  the  anterior  ligamenta  are  con- 
tinued back  into  another  part  of  the  pelvic  fascia,  which  is  reflected 
inwards  towards  the  bladder  from  the  line  of  separation  between  the 
two  layers  referred  to.  This  begins  as  a  strong  white  band,  and 
is  called  the  lateral  ligament  of  the  bladder ;  it  not  only  reaches 
tbe  aide  of  the  bladder,  but  is  continued  over  it^  although  it  becomes 
very  thin  and  is  almost  loet  in  the  cellular  tis&w  o'm  &a  ■.\«s- 
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distended  it  can  be  traced  ]ikc 
a  measure  to  letain  the  bladder 
...  its  place.  !f^m  the  befoTe-nftmed  white  line  tA 
separatioa  another  sheet  of  the  pelvic  &scia  ia  given 
on  which  hangs  down  into  the  pelvie  like  a  bag, 
and  contains  in  its  concavity  the  curve  of  the  rectum 
from  the  sacrum  to  the  anus.  Immediately  extemnl 
to  this  is  the  levator  ani  muacle,  coated  on  its  ontaide 
by  another  sheet  of  the  pelvic  fascia,  alao  given  off 
the  same  white  line.  This  is  termed  theono/yiMnia. 
The  bag-like  eheet  which  contains  the  rectum  ie 
sometimes  called  the  rectal  fiucia.*  Lastly,  another 
sheet  is  etietched  across  the  pelvis,  between  the  bate 
of  the  bladder  and  the  rectum,  and  la  called  the 
recto-vaical  fiucia.  This  sheet  is  not  a  complete 
horizontal  eentum  in  the  pelvis,  but  onl^  extends  is 
far  back  as  the  posterior  limit  of  the  tngone  of  tbe 
^^  bladder,  where  it  in  attached  to  the  anterior  extremity 
,r.  J.  I»-  of  the  recto-vesical  pouch  of  the  peritoneum.  The 
J^s"™'^  upper  two  layers  of  the  pelvic  fascia  are  continuoiu 
with  one  another  at  the  front,  where  thev  blend  and 
become  continuous  with  the  posterior  layer  of  the 
'  triangular  ligament,  but  just  behind  this  they  Have 
between  them  the  prostate  gland,  with  which  they  are  so  cloeely 
attached  as  to  form  a  strong  and  unyielding  capsule.     The  under 


Fia.  acS.— S«ti(ni  ol  polTit  to  ahow  the  peMi 


portion  of  this  capsule  formed  by  the  anterior  half  of  the  recto- 
vesical fascia  is  the  most  important.  As  far  bock  as  the  baae 
of  the  prostate  gland  it  is  intimately  attached  to  its  fibres,  but 
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behind  that  wpot  it  ia  looeely  connected  with  the  bladder  above 
and  rectum  below,  a  plesns  of  veins  being  interposed  between  it  and 
the  bladder  above  and  at  tho  sides,  and  a  verj  loose  areolar  ttsaue 
between  it  and  the  rectom  below.  A  conaideratinn  of  these  relation* 
will  explain  why  an  incision  in  the  proetate  gland,  anch  as  that 

Fu.  10$.— Side  tlev  ol 
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auKulu  flbiw  ol  nctnm. 

made  in  lithotom;,  must  stop  abort  of  complete  division  of  that 
organ ;  otherwise  it  exposes  the  patient  to  danfteroua  venons 
hxmorrhage  from  the  vesical  plexiu^  or  to  infiltration  of  urine 
among  the  loose  areolar  tissne  above  described. 


MUSCLES  AND  FASCLE  OF  THE  UPPER 
EXTREMITY. 

The  mnscles  of  the  upper  extremity  may  be  arranged  into  groups 
corresponding  with  the  respective  region*  of  the  limb,  as  follows  ; — 


Anterior  Thondc  Begloii. 
Pectoralia  major. 
Pectoral  ia  minor, 
SubclavioB. 

Lateral  Thorade  KeiioiL 
SenatDB  magnus. 


Anterior  ScapnlAr  Beglon. 

Subscapularis. 

Posterior  Scapular  BegiotL 
Supra-spinatos, 
Inna-spinatns, 
Teres  minor, 
Teiet  maJQi. 
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Acromial  BogJoiL 
Deltoid. 

Anterior  Humeral  Begico.      FoBterior  HmiiflnJ 

Coraco-brachialifi,  Tricepfli 

Biceps, 

Bracnialis  anticus. 


Anterior  Brachial  Begion. 

Superficial  Layer. 

Pronator  radii  teres, 
Flexor  carpi  rndialis, 
Polmaris  longus, 
Flexor  sublimis  digitoruin, 
Flexor  carpi  ulnaris. 


Deep  Layer, 

Flexor  profundus  digitorum, 
Flexor  longus  pollicis, 
Pronator  quadratus. 


Posterior  Bradiial  Begfon. 

Superficial  LiMftr. 

Supinator  lon^xiB, 

Extensor  carpi  nbdialis  longior. 

Extensor  carpi  radialis  brevior, 

Extensor  communis  di|;itoniin. 

Extensor  minimi  digiti. 

Extensor  carpi  ulnans, 

Anconeus. 

Deep  Layer, 

Supinator  brevis, 
Extensor  ossis  metacarpi  pollids, 
Extensor  primi  intemodii  pollicis, 
Extensor  secundi  intemodu  poU., 
Extensor  indicia 


Hand. 
Badial  Begion  (Thenar).       Ulnar  Begion  (HypotlienarX 

Abductor  pollicis,  Palmaris  brevis, 

Flexor  ossis  metacarpi  (opponens),  Abductor  minimi  di^ti^ 
Flexor  brevis  pollicis,  Flexor  brevis  minimi  digiti, 

Adductor  pollicis.  Flexor  ossis  metacarpL 


Lnmbricales, 


Palmar  Begion. 

Palmar  interossei, 


Dorsal  interosseL 


FASCIA  OP  THE  UPPER  EXTBEMITT. 

The  superficial  fascia  of  the  upper  extremity  contains  between 
its  layers  the  superficial  veins  and  lymphatics,  and  snperficial 
nerves. 

The  deep  fascia  is  thin  over  the  deltoid  and  pectoralis  major 
moBcle,  and  in  the  axillary  space,  but  thick  on  the  dorsum  of  the 
scapula,  where  it  binds  down  the  infra-spinatus  muscle.  It  is  at- 
tached to  the  clavicle,  coracoid  process,  acromion  process,  and  spine 
of  the  scapula,  and  forms  separate  sheaths  for  aH  the  muades  of^the 
scapula  and  shoulder.    In  the  upper  arm  it  is  somewhat  stronger, 
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receives  fibres  from  the  lower  boiler  of  the  tendon  of  the  pectoralis 
major,  latissimus  dorsi,  as  also  from  the  costo-coracoid  membrane 
and  deltoid,  and  forms  an  anterior  and  posterior  sheath  for  the 
muscles  lying  in  front  of  and  behind  the  numeros.  It  is  attached 
to  the  condylar  ridges,  by  means  of  the  internal  and  external 
intermnscular  septum  and  is  inserted  inferiorly  into  the  two 
condyles,  the  olecranon,  and  posterior  border  of  the  ulna,  being 
continuous  between  these  points  with  the  fascia  of  the  forearm. 
Besides  forming  separate  sheaths  for  the  muscles,  the  anterior  portion 
of  the  brachial  fascia  gives  a  sheath  likewise  to  the  brachial  vessels 
and  median  nerve. 

The  intermuscular  septa  serve  to  separate  the  muscles  on  the  back 
from  those  on  the  front  of  the  upper  arm,  and  also  give  an  increased 
area  for  the  attachment  of  those  muscles.  The  external  septum  is 
pierced  from  behind  forwards  by  the  musculo-spiral  nerve  and 
superior  profunda  artery  ;  the  internal  is  pierced  from  before  back- 
waurds  by  the  ulnar  nerve  and  inferior  profunda  and  anastomotica 
arteries. 

The  deep  fascia  of  the  forearm  is  strongs  and  at  the  bend  of  the 
elbow  is  augmented  in  thickness  by  a  broad  band,  which  is  given  off 
from  the  inner  side  of  the  tendon  of  the  biceps.  It  is  firmly  attached 
to  the  olecranon  process,  to  the  ulna,  and  to  the  prominent  points 
about  the  wrist,  forms  sheaths  for  the  muscles  and  vessels,  gives  origin 
to  some  of  the  fibres  of  the  muscles,  and  is  pierced  a  little  above  ike 
wrist  by  the  tendon  of  the  palmaris  longus.  At  the  wrist  the  trans* 
verse  fibres  form  the  anterior  and  posterior  annular  ligament 

The  anterior  n-tiwiili^r  ligament  is  a  narrow  band  of  fibres 
attached  externally  to  the  scaphoid,  and  internally  to  the  pisiform 
bone  and  tendon  of  the  flexor  carpi  ulnaris ;  it  is  continuous  above 
with  the  deep  fascia  of  the  forearm,  and  below  with  the  palmar 
fascia.  It  is  connected  with  the  tendons  of  the  palmaris  longus  and 
flexor  carpi  ulnaris,  and  gives  origin  to  certain  of  the  muscles  of  the 
thumb  and  little  finger.  The  ulnar  vessels  and  nerve,  and  the 
cutaneous  branches  of  the  median  nerve,  lie  superficially  to  it  The 
ligament  is  pierced  by  the  tendon  of  the  flexor  carpi  radialis,  and 
forn>8  with  t£e  carpal  Lnes  a  canal  which  is  lined  by  synovialmem- 
brane,  and  gives  paBsa^  to  the  tendons  going  to  tne  fingers.  The 
Bvnovial  sheath  is  divided  into  a  large  and  a  small  compartment, 
the  former  transmitting  the  flexor  sublimis  and  profundus  tendons 
and  the  median  nerve,  the  latter  enclosing  the  tendon  of  the  flexor 
longus  pollicis. 

xlie  posterior  a-wtmlft^r  ligament  is  an  oblique  band  about  half 
an  inch  in  breadths  extending  from  the  lower  end  and  styloid  process 
of  the  radius  to  tne  cuneiform  and  pisiform  bone  at  the  border  of 
the  carpus.  It  is  continuous  above  with  the  fascia  of  the  forearm, 
below  with  the  thin  fascia  of  the  dorsum  of  the  hand,  and  sends 
processes  inwards  to  be  attached  to  the  bones  and  form  sheaths  for 
the  extensor  tendons.  There  are  six  of  these  sheaths,  the  first  on 
the  radial  side  giving  passage  to  the  extensor  oasis  metacAX^i  vcA 
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extensor  primi  intemodii  pollicis ;  the  second,  to  the  extensor  carpi 
radialis  longior  and  brevior;  the  third,  to  the  extensor  seeondi 
intemodii ;  the  fourth,  to  the  extensor  indicis  and  extensor  com- 
munis digitorum  ;  the  fifth,  which  is  placed  between  the  two  bones, 
to  the  extensor  minimi  digiti ;  and  tne  sixth,  situated  on  the  ulna, 
to  the  extensor  carpi  ulnaris.  The  tendons  in  passing  through  these 
sheaths  are  each  provided  with  a  synovial  bursa. 

On  the  back  of  the  hand  there  are  two  fascise,  superficial  and 
deep.  The  mperficicU  dorsal  fascia  is  thin  and  covers  in  the  extensor 
tenaons;  it  is  attached  laterally  to  the  metacarpal  bonee  of  the 
index  and  little  finger,  and  is  continuous  above  with  the  posterior 
annular  ligament  The  deep  dorsal  fascia  is  stretched  across  the 
metacarpal  spaces  and  covers  in  the  interossei  muscles. 

The  palmar  fascia  is  divided  into  three  portions.  A  central 
portion,  which  occupies  the  middle  of  the  paim,  and  two  lateral 
portions,  which  are  thin  and  enclose  the  muscles  of  the  borders  of 
the  hand,  being  continuous  with  the  dorsal  fascia.  The  central 
portion  is  strong  and  tendinous :  it  is  narrow  at  the  wrist,  where 
it  is  attached  to  the  annular  ligament  and  receives  the  insertion  of 
the  tendon  of  the  palmaris  longus,  and  broad  over  the  heads  of 
the  metacarpal  bones,  where  it  divides  into  four  processes,  each  of 
which  subdivides  to  embrace  the  root  of  the  corresponding  finger. 
These  processes  are  attached  at  the  middle  line  to  the  sheath  of 
the  tendons,  and  at  the  side  of  each  finger  to  the  lateral  and 
transverse  ligament  The  fascia  is  stren^hened  at  this  point  of 
division  by  strong  fasciculi  of  transverse  fiores ;  the  arched  interval 
caused  by  the  bifurcation  of  each  slip  gives  passage  to  the  tendons 
of  the  flexor  muscles,  while  the  greater  arches  between  the  fingers 
transmit  the  digital  vessels  and  nerves,  and  lumbricales  muscles. 


Anterior  Thoracic  Region. 

Dissection. — Make  an  incision  along  the  line  of  the  clavicle,  from 
the  upper  part  of  the  sternum  to  the  acromion  process,  and  Uience 
down  the  arm  as  far  as  the  level  of  the  lower  oorder  of  the  latis- 
simus  dorsi ;  a  second  carried  transversely  outwards  from  the  base 
of  the  ensiform  cartilage  to  the  posterior  border  of  the  axilla ;  and 
connect  the  two  by  a  third,  carried  longitudinally  alon^  the  middle 
of  ihe  sternum.  The  integument  and  superficial  fascia  ore  to  be 
dissected  separately  from  off  the  fibres  of  the  muscle,  and  always 
in  the  direction  of  their  course.  For  this  purpose  the  dissector,  if 
he  have  the  right  arm,  will  commence  with  the  lower  angle  of  the 
flap ;  if  the  left,  with  the  upper  angle.  He  will  thus  expose  the 
pectoralis  major  muscle  in  its  whole  extent 

Pectoralis  major,  Pectoralis  minor,  Subclavius. 

The  PEOTOBALIS  MAJOB  arises  from  the  sternal  half  of  the 
clavicle^  from  half  the  sternum  its  whole  length,  from  the  cartilages 
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of  all  the  true  ribs,  exceptinj^  the  first  and  last,  and  from  the 
aponeurosis  of  the  external  oblique  muscle  of  the  abdomen.  From 
this  extensive  origin  the  fibres  conver^  to  .be  uuerted  by  a  broad 
and  folded  tendon  into  the  external  bicipital  ridce  of  the  humerus. 

The  pectoralis  major  admits  of  division  into  wree  portions,  clavi- 
cular^ ttemaly  and  cotAal;  the  two  former  are  separated  from  each 
other  by  a  well-marked  cellular  interspace;  the  latter  is  distin- 
guished not  only  by  its  origin,  but  also  by  forming  a  fold  beneath 
the  sternal  portion,  and  lying  behind  it  at  its  insertion.  At  the 
latter  point  the.  three  portions  are  superimposed,  the  clavicular 
being  in  front,  the  sternal  next,  the  costal  behind ;  the  clavicular 
portion  being  prolonged  at  its  insertion  to  the  lower  extremity  of 
the  bicipital  riage,  the  costal  portion  to  its  upper  end.  The  clavicu- 
lar portion,  which  arises  highest  up,  is  inserted  lowest  down,  and 
the  costal  portion  which  arises  lowest  is  inserted  highest  on  the 
humerus. 

Belations. — By  its  external  surface  with  the  fibres  of  origin  of 
the  platysma  myoides,  mammary  gland,  superficial  fascia,  and  in- 
tegument By  its  internal  mrface,  on  the  thorax,  with  the  clavicle, 
sternum,  costal  cartilages,  intercostal  muscles,  subclavius,  pectoralis 
minor,  and  serratus  magnus ;  in  the  axilla,  with  the  axillary  vessels 
and  glands.  By  its  external  border  with  the  deltoid,  from  which  it 
is  separated  above  bv  a  cellular  interspace  lodging  the  cephalic 
vein  and  descending  branch  of  the  thoracico-acromi^s  artery.  Its 
tower  border  forms  the  anterior  boundary  of  the  axillary  space. 

Nerve  Supply. — External  and  internal  anterior  thoracic  branches 
of  the  brachial  plexus. 

Dissection. — The  pectoralis  major  is  to  be  removed  by  dividing 
its  fibres  along  the  lower  border  of  the  clavicle,  and  then  carrying 
the  incision  perpendicularly  downwards,  parallel  to  the  sternum, 
and  at  about  three  inches  from,  its  border.  Divide  some  loose  cellu- 
lar tissue,  and  several  small  branches  of  the  thoracic  arteries,  and 
reflect  the  muscle  outwards.  We  thus  bring  into  view  a  region  of 
considerable  interest,  in  the  middle  of  whidi  is  situated  the  pec- 
toralis minor.  

The  PECTORALIS  MINOR  arises  by  three  digitations  from  the 
front  and  upper  border  of  the  third,  fourth,  and  fifth  ribs  near  their 
cartilages,  and  from  the  intercostal  fascia ;  and  is  inserted  by  a  broad 
tendon  into  the  anterior  border  of  the  coracoid  process  of  (he  scapula. 
It  is  closely  united  at  its  insertion  with  the  coraco-brachialis. 

Belations. — By  its  anterior  surface  with  the  pectoralis  major  and 
superior  thoracic  vessels  and  nerves.  By  its  posterior  surface  with 
the  ribs,  intercostal  muscles,  serratus  magnus,  axillarv  space,  and 
axillary  vessels  and  nerves.  Its  upper  border  forms  the  lower  bound- 
ary of  a  triangular  space,  bounded  above  by  the  costo-coracoid 
membrane,  and  intemiuly  by  the  ribs ;  in  this  space  are  found  the 
axillary  vessels  and  nerves. 

Nerve  Supply. — Internal  anterior  thoracic  from  the  inner  cord 
of  the  brachial  plexus. 
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Co8TO-coRACon>  Membrane. — In  order  to  see  the  next  miucle  it 
is  necessary  to  remove  a  strong  sheet  of  fascia  which  coTera  it  in ; 
this  is  called  the  costo-coracoid  membrane.  It  is  a  prooeas  of  deep 
cervical  fascia  which,  passing  beneath  the  clavicle,  endoeea  the  sah- 
clavios,  and  is  stretched  across  from  the  cartilage  of  the  firat  rib  to 
the  coracoid  process.  It  becomes  thinner  as  it  passes  downwards, 
and  may  be  traced  in  front  of  the  axillary  vessels,  where  it  blends 
with  their  sheath. 

The  SUBOLAVIUS  arises  by  a  round  tendon  from  the  caitilage 
and  adjacent  osseous  part  of  the  first  rib ;  it  is  tMerted  into  the 
under  surface  of  the  clavicle  near  the  coraco-clavicular  ligament  It 
lies  in  a  groove  on  the  inferior  aspect  of  the  clavicle. 

Belations. — By  its  upper  surface  with  the  clavicle.  By  the  lower 
with  the  subclavian  arterv  and  vein  and  brachial  plexna,  which 
separate  it  from  the  first  rib.  In  front  with  the  pectoralis  major,  the 
costo-coracoid  membrane  being  interposed. 

Nerve  Supply. — A  branch  from  the  fifth  and  sixth  cervicaL 

Actions. — The  pectoralis  major  draws  the  arm  across  the  thorax, 
while  its  upper  fibres  assist  the  upper  part  of  the  trapezius  in  raising 
the  shoulder,  as  in  supporting  weights.  The  lower  fibres  depress 
the  shoulder  with  the  aid  of  the  latissimus  dorsi.  Taking  its  fixed 
point  from  the  shoulder,  the  pectoralis  major  assists  the  pectoralis 
minor,  subclavius,  and  serratus  magnus,  in  drawing  up  and  expand- 
ing the  chest  The  pectoralis  minor,  in  addition  to  this  action, 
draws  upon  the  coracoid  process,  and  assists  in  rotating  the  scapula 
upon  the  chest  The  subclavius  draws  the  clavicle  downwards  and 
forwards,  and  thereby  assists  in  steadying  the  shoulder.  All  the 
muscles  of  this  group  are  agents  in  forced  inspiration,  but  are  in- 
capable of  acting  in  that  capacity  until  the  shoulders  are  fixed. 


Lateral  Thoracic  Region. 

Serratus  Magnus. 

The  SEBRATUS  MAGNUS  {serratus^  indented  like  the  edge  of 
a  saw),  broad,  thin,  and  trapezoid  in  shape,  arises  by  nine  fleshy 
serrations  from  the  eight  upper  ribs,  two  of  the  serrations  being 
attached  to  the  second  rib,  and  extends  backwards  upon  the  side  of 
the  chest,  %o  be  inserted  into  the  whole  length  of  the  base  of  the 
scapula,  its  anterior  aspect  In  structure,  the  muscle  is  composed  of 
three  portions  :  superior,  formed  by  the  first  and  second  serrations  and 
inserted  into  the  inner  surface  of  the  superior  angle  of  the  scapula ; 
middUy  composed  of  the  third  and  fourth  serrations  and  insertea  into 
the  greater  part  of  the  posterior  border ;  inferior,  consisting  of  the 
last  nve  serrations ;  these  latter  indigitate  with  the  obliquus  extemus 
and  form  a  thick  muscular  fasiculus,  which  is  inserted  into  the 
scapula  near  its  inferior  angle. 

Relations. — By  its  superficial  surface  with  the  pectoralis  major 
and  minor,  subscapuloris,  latissimus  dorsi,  and  axillary  vessels  uad 
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nerves.  By  its  deep  wxfoM  with  the  ribs  and  intercoBtal  muscles,  to 
which  it  is  connected  by  loose  cellular  tissue. 

Neire  Supply. — External  respiratory  (posterior  thoracic)  nerve, 
from  the  fifth  and  sixth  cervicaL 

Actiom. — The  serratos  magnus  is  the  great  muscle  of  forced 
inspiration,  raising  the  ribs  when  the  shoulders  are  fixed,  and  there- 
by increasing  the  cavity  of  the  chest  By  drawing  the  scapula 
forwards  it  aUows  of  the  further  outstretching  of  the  arm  after  it  has 
been  raised,  as  in  the  action  called  extension  m  fencing  Along  with 
the  trapezius  it  rotates  the  scapula  so  as  to  project  its  inferior  ansle, 
and  thus  assists  in  raising  the  arm  above  the  level  of  the  shoulder. 
It  is  also  of  service  in  all  movements  of  pushing. 

Anterior  Scapular  Begion. 

Subscapularis. 

The  SUBSOAPULABIS  arUu  from  the  whole  of  the  under 
surface  of  the  scapula  excepting  the  superior  and  inferior  angle  and 
posterior  border,  and  terminates  by  a  broad  and  thick  tendon,  which 
18  vMtried  into  the  lesser  tuberosity  of  the  humerus,  and  by  muscular 
fibres  into  the  surface  of  bone  immediately  below  that  process.  In 
structure  the  subscapularis  is  composed  of  eight  or  ten  fasciculi,  four 
or  five  of  which  ariu  from  one  side  of  as  many  aponeurotic  processes 
attached  to  the  ridges  of  the  venter  of  the  scapula ;  and  four  or  five 
proceed  from  the  other  side  of  the  aponeurotic  processes  and  from 
the  surface  of  bone  intervening  between  them.  Its  tendon  forms 
part  of  the  capsule  of  the  joint,  glides  over  a  large  bursa  which 
separates  it  from  the  base  of  the  coracoid  process,  and  is  lined  by  a 
prolongation  of  the  synovial  membrane  of  the  articulation. 

Belationa. — By  its  wnUriar  wtJom  with  the  serratus  magnus, 
coraco-brachialis,  and  axillary  vessels  and  nerves.  By  its  foimor 
surface  with  the  scapula  and  shoulder-joint 

NervB  Supply. — The  short  and  middle  subscapular  nerves, 
branches  from  the  posterior  cord  of  the  brachial  plexus. 

Action. — It  rotates  the  head  of  the  humerus  inwards,  and  is  a 

Eowerful  defence  to  the  joint    When  the  arm  is  raised,  it  draws  the 
umerus  downwards. 

Posterior  Scapular  Begion. 

Snpra-spinatus,  Teres  minor, 

Inira-spmatus,  Teres  major. 

The  SUPBA-SPINATUS  muscle  ^Mi^mi,  above ;  epinoy  the  spine) 
oruM  from  the  supra-spinous  fossa,  spine  of  the  scapula,  and  proper 
investing  fascia  ;  and  is  iriMrted  into  the  uppermost  depression  on 
the  greater  tuberosity  of  the  humerus,  the  tendon  being  united  near 
its  attachment  with  that  of  the  infra-spinatus.  The  tendon  cannot 
be  seen  until  the  acromion  process  is  removed. 

BtlattftPii — By  its  upper  ewrfdu  with  the  trapezius^  davlcU^ 
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acromion,  and  coraco-acromial  ligament  From  the  trapeziiiB  it  is 
separated  by  a  strong  fascia.  By  its  lower  iurface  with  ihe  supn- 
spinous  fossa,  supra-scapular  vessels  and  nerve,  origin  of  the  omo- 
hyoid muscle,  and  upper  part  of  the  shoulder-joint 

Neire  Supply.— The  supra-scapular  nerve,  a  bianch  from  the 
fifth  and  sixth  cervicaL 

The  IKFRA-SPINATUS  (infra,  beneath  ;  spina^  the  spine)  i« 
covered  in  by  a  layer  of  tendinous  fascia,  which  most  be  removed 
before  the  fibres  of  the  muscle  can  be  seen,  the  deltoid  muscle  having 
been  previously  turned  down  from  its  scapular  origin.  It  arims 
from  the  whole  of  the  infra-spinous  fossa,  excepting  the  inferior 
angle  and  axillary  border,  and  a  small  portion  near  the  neck  of  the 
bone,  from  the  spine  of  the  scapula,  and  from  the  investing  fascia ; 
it  is  inserted  into  the  middle  depression  of  the  greater  tuberosity  of 
the  humerus,  its  tendon  bein^  blended  with  that  of  the  supn- 
spinatus  above  and  the  teres  minor  below. 

Belations. — By  its  pogterior  surface  with  the  deltoid,  ladssimus 
dorsi,  trapezius,  and  integument  By  its  anterior  sufface  with  the 
infra-spinous  fossa,  supra-scapular  and  dorsal  scapular  vessels,  and 
shoulder-joint  By  its  upper  ooTder  it  is  in  relation  with  the  spine 
of  the  scapula,  and  by  tne  lower  with  the  teres  major  and  minw, 
being  closely  united  with  the  latter. 

Nerve  Supply. — The  supra-scapular  nerve. 

The  TERES  MINOR  {teres,  round)  arises  from  the  posterior 
surface  of  the  axillary  border  of  the  scapula  for  about  the  middle 
third  of  its  extent ;  it  is  connected  with  the  lower  border  of  the 
preceding  muscle,  and  is  inserted  into  the  inferior  depression  of  the 
greater  tuberosity  of  the  humerus.  The  tendons  of  the  three  pre- 
ceding muscles  are  in  immediate  contact  with  the  shoulder-jomt 
and  are  the  structures  most  frequently  ruptured  in  dislocation  of 
the  head  of  the  humerus. 

Relations. — By  its  posterior  surface  with  the  deltoid  and  integu- 
ment By  its  anterior  surface  with  the  inferior  border  and  part  of  the 
dorsum  of  the  scapula,  dorsalis  scapula;  vessels,  scapular  head  of  the 
triceps,  and  shoulder-joint  By  its  upper  border  with  the  infra-epinatns ; 
by  the  lower  with  the  teres  major,  and  long  head  of  the  triceps. 

Nerve  Supply. — A  branch  of  the  circumflex  nerve.  This  branch 
is  distinguished  by  a  ganglionic  enlargement,  just  before  it  enters 
the  muscle. 

The  TERES  MAJOR  muscle  arises  from  the  dorsal  surface  of  the 
inferior  angle  of  the  scapula,  and  from  its  axillary  border;  it  is 
inserted  into  the  internal  bicipital  ridge  of  the  humerus,  immediately 
behind  the  tendon  of  the  latissimus  dorsi.  At  its  origin  this  muscle 
is  covered  by  the  latissimus  dorsi,  but  the  latter  shortly  afterwards 
curves  around  its  lower  border  and  becomes  placed  in  iront;  the 
two  tendons  at  their  insertion,  one  lying  benind  the  other,  an 
separated  by  a  bursa. 

Relations. — By  its  posterior  surface  with  the  latissimus  doisi, 
scapular  head  of  the  triceps,  and  integument    By  its  arUerior  mmfaes 
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with  the  subscapularia,  latissiinus  dorsi,  coraco-brachialis,  short  head 
of  the  bicepe,  axillary  yesaels,  and  neiveB  of  the  brachial  plexus. 
By  its  upper  border  it  is  in  relation  with  the  teres  minor,  from 
which  it  IS  separated  by  the  scapular  head  of  the  triceps ;  and,  by 
the  loweTj  forms,  with  the  latisdmus  dorsi,  the  lower  and  posterior 
border  of  the  axilla. 

Nerve  Snpidy. — Middle  and  long  subscapular  branches  derived 
from  the  posterior  cord  of  the  brachial  plexus. 

Triangglar  and  Qnadrangnlar  SpaceB.---A  large  triangular  space 
exists  between  the  two  teres  muscles,  which  is  diyideof  into  two 
minor  spaces  by  the  long  head  of  the  triceps.  The  smaller  of  the 
two  spaces  is  placed  posteriorly;  it  is  triangular  in  form,  beinff 
bounaed  above  by  the  teres  minor,  below  by  the  teres  major,  ana 
in  front  by  the  long  head  of  the  triceps.  It  gives  passage  to  the 
dorsalis  scapulsB  vessels.  The  anterior  space  is  quaorangular,  and 
is  bounded  above  by  the  teres  minor,  below  by  the  teres  major,  in 
front  by  the  humerus,  and  behind  by  the  long  head  of  the  tnceps ; 
it  transmits  the  posterior  circumflex  vessels  and  circumflex  nerve. 

Actions. — The  supra-spinatus  raises  the  arm  from  the  side ;  but 
feebly,  from  the  disadvantageous  direction  of  its  force.  The  infra- 
spinatus and  teres  minor  are  rotators  of  the  head  of  the  humerus 
outwards.  The  most  important  use  of  these  three  muscles  is  the 
protection  of  the  joint,  and  defence  against  displacement  of  the 
nead  of  the  humerus,  in  which  action  they  co-operate  with  the  sub- 
scapularia  The  teres  major  combines  with  the  latissimus  dorsi 
in  rotating  the  arm  inwards,  and  at  the  same  time  carrying  it 
towards  the  side,  and  somewhat  backwards. 

Acromial  Region. 

Deltoid. 

The  DELTOID  (A,  delta;  c78of,  like)  is  the  lai^  trianffolar 
muscle  which  forms  the  convexity  of  the  shoulder ;  it  arises  £rom 
the  outer  third  of  the  clavicle,  from  the  acromion  process,  and  from 
the  whole  length  of  the  lower  border  of  the  spine  of  the  scapula. 
Tlie  fibres  from  this  broad  origin  converge  to  the  middle  01  the 
outer  side  of  the  humerus,  where  they  are  inserted  into  a  rou^ 
triangular  elevation.  In  structure  the  deltoid  is  composed  of  seven 
fasciculi,  four  of  which  are  fleshy  above  and  tendinous  below ;  and 
three  tendinous  above  and  fleshy  below.  To  bring  the  muscles 
beneath  it  into  view,  the  deltoid  must  be  cut  away  from  its  origin, 
and  turned  down ;  in  so  doing,  a  large  bursa  will  be  seen  between 
its  imder  surfeu^e  and  the  head  of  the  humerus. 

Belations. — By  its  superficial  surface  with  the  deep  fascia,  a  few 
fibres  of  the  platysma  myoides,  the  superficial  fascia,  and  int^;u- 
ment  By  its  deep  surfcue  with  the  shoulder-joint  (from  which  it  is 
separated  by  a  tnin  tendinous  fascia  and  a  synovial  bursal  the 
coraco-acromial  ligament,  coracoid  process,  pectoralis  minor,  coraco- 
brachialifl,  both  heads  of  the  biceps^  tendon  of  the  ^^tota!^  \n8^0T<| 
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tendon  of  the  supra-spinatos,  infra-spinatun,  teres  minora  ^'^^  major, 
scapular  and  external  head  of  the  tnceps,  circumflex  yessels  anterior 
ana  posterior,  and  humerus.  By  its  cmterior  border  with  the  external 
border  of  the  pectoralis  major,  from  which  it  is  separated  by  an 
interspace,  lodging  the  cephalic  vein  and  descending  Dianch  of  the 
thoracico-acromialis  artery.  Its  posterior  border  is  thin  and  tendinous 
above,  where  it  is  connected  with  the  aponeurotic  covering  of  the 
infra-spinatus  muscle,  and  thick  below. 

Neire  Supply. — The  circumflex  nerve,  from  the  posterior  oord 
of  the  brachial  plexus. 

Actions. — The  deltoid  is  the  elevator  muscle  of  the  ana  in  a 
direct  line,  and,  by  means  of  its  extensive  origin,  it  can  cany  the 
arm  forwards  or  backwards  so  as  to  range  with  the  hand  a  con- 
siderable segment  of  a  large  circle.  The  arm,  raised  by  the  deltoid, 
is  an  illustration  of  a  lever  of  the  third  power,  so  common  in  the 
animal  machine,  by  which  velocity  is  gained  at  the  expense  of 
power.  In  this  lever,  the  weight  (hand)  is  at  one  extremity,  the 
fulcrum  (glenoid  cavity)  at  the  opposite  end,  the  power  (insertion 
of  the  muscle)  between  the  two,  but  nearer  to  the  fulcrum  than  to 
the  weight 

Anterior  Humeral  Region. 

Coraco-brachialis,        Biceps  brachii,        Brachialis  anticus. 

Dissection. — These  muscles  are  exposed  on  the  removal  of  the 
integument  and  fascia  from  the  anterior  half  of  the  upper  arm,  and 
the  clearing  away  of  the  areolar  tissue. 

The  OORAOO-BRAOHIALIS,  a  name  suggestive  of  its  points 
of  origin  and  insertion,  arises  from  the  apex  oi  the  coracoid  process 
in  common  with  the  short  head  of  the  biceps ;  and  is  inserted  into 
a  smooth  impression  on  the  inner  side  of  the  middle  of  the  humerus. 

Relations. — By  its  anterior  surface  with  the  deltoid  and  pectorahs 
major.  By  its  posterior  surface  with  the  shoulder-joint,  numems, 
subscapularis,  teres  major,  latissimus  dorsi,  short  head  of  the  triceps, 
and  anterior  circumflex  vessels.  By  its  irUemcU  border  with  tne 
axillary  and  brachial  vessels  and  nerves,  particularly  with  the 
median  and  musculo-cutaneous  nerve,  by  the  latter  of  which  it  is 
pierced.  By  the  external  border  with  the  short  head  of  the  biceps 
and  brachialis  anticus. 

Nerve  Supply. — The  external  cutaneous  nerve  which  pierces  it 
about  its  middle. 

The  BIOEPS  BRAOHII  {bis— caput,  two  heads ;  flexor  cubiti) 
arises  by  two  tendons  :  one,  the  short  head,  from  the  coracoid  process 
in  common  with  the  coraco-brachialis ;  the  other,  the  long  head, 
from  the  upper  part  of  the  glenoid  cavity,  where  it  is  continuous 
with  the  glenoid  ligament  The  muscle  is  inserted  by  a  flattened 
tendon  into  the  back  part  of  the  tubercle  of  the  radius.  The  long 
head,  a  long  slender  tendon,  passes  through  the  capsular  ligament 
of  the  ahomd&r-'p\nt  enclosed  in  a  sheath  of  the  synovial  membrane ; 
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after  leaving  the  cavity  of  the  joint,  it  is  lodged  in  the  deep  groove 
that  ae]>tmitea  the  two 
tubeToaitieg     of     the 
humerus,  the  bicipital 
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groove.  A  small  «jno- 
vial  bursa  is  interposed 
between  the  tenaon  of 
insertion  and  the  tu- 
bercle of  the  radius. 
At  the  bmd  of  the 
elbow,  the  tendon  of 
the  biceps  gives  off 
from  its  inner  side  a 
tendinous  band,  which 
spreads  out  to  form  a 
sheet  of  fascia  called 
the  temtianar  or  bitipi- 
UUfiueia;  it  protects 
thebrschial  artery,  and 
is  continuous  with  the 
fascia  of  the  forearm. 

The  biceps  occasion- 
ally has  a  third  head, 
connected  with  the 
bnmems ;  this  most 
frequently  arises  from 
the  shaft  of  that  bone 
in  connection  with  the 
insertion  of  the  coreco-brachialis  and  origin  of  the  brachialis  anticus, 
and  is  inserted  into  the  bock  part  of  the  bicipital  fascia  and  inferior 
tendon  of  the  muscle. 

BfllatioDB. — By  its  antericr  mrfaet  with  the  deltoid^  pectoralis 
m^OT,  superficial  and  deep  fascia,  and  integument  By  ita  jKMterior 
tmface  the  short  head  rests  on  the  snbscapularis,  from  which  it  is 
separated  by  a  bursa.  In  the  rest  of  its  extent  the  muscle  is  in 
relation  with  the  humerus,  teres  major,  latissimuB  dorai,  and  bra- 
chialis anticus ;  from  tlie  latter  it  is  separated  by  the  muscalo- 
cutaneous  nerve.  By  its  inner  horder  with  the  coraco-brachialis, 
brachial  artery  and  veins,  and  median  nerve ;  the  brachial  vessels 
crossing  its  tendon  at  the  bend  of  the  elbow.  By  its  outer  harAer, 
with  the  deltoid  and  supinator  longus. 

Natre  Supply. — The  exlemal  or  muscular  cutaneous  nerve. 

The  BRACHIALIS  AHTIOUS  is  a  broad  muscle  covering  th« 
whole  of  the  anterior  surface  of  the  lower  part  of  the  humerus ;  it 
orwM  by  two  flesby  serrations,  which  embrace  the  insertion  of  the 
deltoid,  from  the  anterior  surface  of  the  humerus,  and  from  the 
inner  intermuscular  septum.  Its  fibres  converge  to  be  wtwrfad  into 
the  base  of  the  coronoid  procest  of  the  ulna,  between  two  processes 
of  the  fieior  profundus  digitorura. 
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Relations. — By  its  anterior  turfacs  with  the  bieeps,  nnuculo- 
cutaneous  nerve,  brachial  artery  and  veins,  and  median  nerve. 
By  its  posterior  surface  with  the  humerus,  anterior  ligament  of  the 
elbow-joint,  and  intermuscular  septum.  Tlie  latter  separates  it  from 
the  triceps.  By  its  exienuU  border  with  the  supinator  longna,  exten- 
sor carpi  radialis  longior,  musculo-spiral  nerve,  and  recurrent  radial 
artery.  By  its  iiUerruU  border  with  the  intermuscular  eeptnm  (which 
separates  it  from  the  triceps  and  ulnar  nerve)^  and  with  the  pronator 
radii  teres. 

Neire  Supply. — The  musculo-cutaneous  and  musculo-spiral 
nerves. 

Actions. — The  coraco-brachialis  draws  the  humerus  inwards^  and 
assists  in  flexing  it  upon  the  ectipula.  The  biceps  is  ope  of  the  chief 
flexors  of  the  elbow-joint ;  it  is  also  an  important  supinator,  this 
action  resulting  from  the  attachment  of  the  tendon  to  the  back  part 
«if  the  tubercle  of  the  radius.  It  makes  tense  the  fascia  of  the  fore- 
arm, and  so  asHLsts  the  muscles  connected  with  the  fascia.  Its  long 
tendon  passing  through  the  shoulder-joint  acts  as  a  ligament,  keeping 
the  heaa  of  the  humerus  in  its  place,  and  the  same  tendon,  where  it 
lies  in  the  bicipital  groove,  limits  the  outward  rotation  of  the 
humerus  in  supination,  by  pressing  against  the  lesser  tuberosity. 
Lastly,  the  biceps  acts  as  an  extensor  of  the  arm  at  the  shoulder, 
assisting  the  deltoid.  The  brachialis  anticus  is  a  powerful  flexor  of 
the  elbow,  and  in  some  measure  supplies  the  place  of  an  anterior 
ligament  to  that  joint 

Posterior  Humeral  Begion. 

Triceps  brachii. 

Dissection. — Kemove  the  integument  and  fascia  from  the  pos- 
terior aspect  of  the  upper  arm. 

The  TRIOEPS  BBAOHII  (having  three  heads  ;  triceps  extensor 
cubiti)  arises  by  three  heads  :  external,  middle,  and  intemaL 

The  external  head  arises  from  the  outer  part  of  the  posterior  sur- 
face of  the  humerus  in  a  line  extending  from  the  insertion  of  the 
teres  minor  to  the  musculo-spiral  groove,  and  from  a  tendinous  arch 
derived  from  the  upper  part  of  the  external  intermuscular  septum 
and  bridging  over  tne  upper  part  of  the  groove.  The  internal  nead 
is  attached  to  the  inner  margm  of  the  humerus  below  the  insertion 
of  the  teres  major,  to  the  whole  of  the  posterior  surface  of  the  bone 
below  the  musculo-spiral  groove  to  the  twick  of  the  internal  condyle 
and  posterior  aspect  of  both  external  and  internal  intermuacular 
septum.  The  middle  or  long  head  arises  bv  a  tendon  from  the  ridge 
below  the  glenoid  cavity  of  the  scapula  and  the  adjoining  rough  por- 
tion of  that  bone.  The  three  heads,  passing  downwards  in  diflferenf 
directions,  unite  to  form  a  broad  muscle,  which  is  inaerted  into  the 
olecranon  process  of  the  ulna,  and  sends  an  expansion  to  the  deep 
fascia  of  the  forearm.  A  small  bursa  is  situated  between  the  tendoi^ 
of  the  muscle  and  the  upper  part  of  the  olecranon. 
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Beneath  the  lower  part  of  the  tricepa  i 
from  the  humerus,  and  descending  one 
the  olecranon  to  be  ituerted  into  the 
capeule  of  the  elbow-joint  These  hare 
been  named  flnb-anconeiu ;  they  aie 
analogous  to  the  Bub-crureua. 

Beiations. — Bt  its  potUrior  turfitee 
with  the  deep  and  superficial  bscia  and 
integoment  B7  its  anterior  tarfaee  with 
the  superior  profunda  artery,  musculo- 
spiral  nerve,  humerus,  intermuscular 
septa  which  ee  parat«  it  from  the  brachial]  s 
anticus  and  elbow-joint  The  leamdtsr 
head  is  in  relation  posteriorlj  with  the 
deltoid  and  teres  minor ;  anteriorlj  with 
the  subacapulariB,  teres  major,  and  latis- 
simus  dorsi ;  and  eitemallj  with  the 
posterior  circumflex  vessels  and  nerve. 

Nerre  Sapply. — The  musculo-epiral 
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SuperjUiai  Layer. 
Pronator  radii  teres, 
Fleior  carpi  radialia, 
Pal  maris  lungus, 
Flexor  sublimis  di^torum. 
Plexor  carpi  ulnans. 

Dissection.  —  These    muscles    a 
brought  into  view  \>j  making  an  t 
cision  through  the  integument  along 
the  middle  line  of  the  forearm,  crossing 
each  extremity  by  a  transverse  incision, 
and  turning  aside  the  flaps.    The  superficial  and  deep  fascia  are  then 
to  be  removed. 

The  FBONATOB  BADH  TERES  ante*  by  two  heads :  one 
from  the  inner  condyle  of  the  humerus,  fascia  of  the  forearm,  and 
intermuscular  septum  ;  the  other  from  the  coronoid  process  of  the 
ulna ;  the  median  nerve  paaeiug  between  them.  Its  tenaon  is  flat,  and 
is  interted  into  the  middle  of  the  outer  side  of  the  shaft  of  the  wdius. 
The  two  beads  of  this  muscle  are  best  examined  b^  cutting  throtuh 
that  which  arises  from  the  inner  condyle,  and  turmng  it  aside.  Tdb 
second  head  will  then  be  seen  with  the  median  nerve  lying  across  it 

Belatlons, — By  its  anterior  lUffaee  with  the  deep  fascia  of  the 
forearm,  supinator  longus,  extensor  carpi  radialis  longiOT  ftndbiewn. 


— Pofttozlor  Tiew  ot  tlw 

appv  um,  ud  bicepfl  miisde. 
I.  Eitsnua  hmd.     1.  Looe  or 


Pilar  llgunant  at  Hin  ■! 


3M  VmCLBB  OF  THE  FOEUUt. 

radial  arteiy  ami  vcina,  and  radial  nerve.  By  its  po$ltricr  tMHaei 
with  Uie  bnchialia  aiitieQ^ 
flexor  mblimu  disitomin, 
ulnar  artery  and  vona,  and 
the  median  nerre  after  ic 
has  pawed  between  the  two 
headH  of  the  mnacle.  Bj  ita 
vpper  border  it  forma  the 
inner  bonodary  of  the  tiian- 
^lor  ipace,  in  which  the 
termination  of  the  bnchial 
artery  ia  eitiiated.  By  ila 
lo\ner  border  it  is  in  relation 
with  the  flexorcarpi  ikdialia. 
Nerve  Bnpply. — Uedian 

"^TTi^e  FLEXOR  OABPI 
KADIALIS  aritt$  from  the 
inner  condyle,  deep  fiucia, 
andintermUKularaepta.  Its 
tendon  perforates  the  ante- 
rior annular  ligament,  and 
pasees  throuRh  a  groove  in 
the  trapezium  bone,  to  be 
inierted  into  the  base  of  lite 
metacarpal  boneof  the  index 
finger. 

Relationa.— By  it»  ante- 
rior turfact  with  the  deep 
fascia  of  the  forearm,  and  at 
the  wriet  with  the  tendinonj 
canal  through  which  its  ten- 
don poaees.  By  iU  podtrior 
MD^OM  with  the  flexor  aublimia  difptorum,  flexor  longuB  poUicia, 
wnat-joint,  and  groove  in  the  trapezium  bone.  By  its  outer  border 
With  the  pronator  radii  teres,  radial  artery  and  veins.  By  its  inner  bor- 
der with  the  palmarie  longua.  The  tendon  Is  surrounded  by  ajnovial 
membrane,  where  it  plava  through  the  tendinous  canal  of  the  wriat. 
Nerve  Snpply.— Median  nervo. 

The  PATiMARTfl  LONQUB  is  a  small  muacle  which  ari«M  from 
the  inner  condyle,  deep  fascia,  and  intermuscular  septa.  Its  tendon 
pierces  the  deep  fascia  and  crosses  the  annular  ligament  to  be  tjutrUd 
mto  the  palmar  fascia, 

Belations. — By  its  anterior  itirfaa  with  the  deep  fascia  of  the 

forearm.     By  the  jmiterior  turface  with   the  fleior  sublinus   digi- 

tomm  ;  to  the  external  tide  with  the  flexor  carpi  radialis  j  and  to  the 

internal  tide  with  the  flexor  carpi  ulnaris. 

Narve  Sniqily. — Median  nerve. 

JUttectiotL — Cut  the  flexoi  v»x\fi  rodialis  and  palmoria  longna 


FLEXOR  OABPI  ULNABIS.  333 

from  their  origin,  in  order  to  obtain  a  good  view  of  the  whole  extent 
of  origin  of  the  flexor  sublimis  digitoruro. 

The  FLEXOR  SUBLIMI8  DIQITOBUM  (perforatus)  arises 
from  the  inner  condyle,  intermuscular  septa,  internal  lateral  liga- 
ment, coronoid  process  of  the  ulna,  and  oblique  line  of  the  radius. 
The  median  nerve  and  ulnar  artery  pass  between  its  heads.  It 
divides  into  four  tendons,  which  pass  beneath  the  annular  ligament, 
and  are  inserted  into  the  base  of  the  second  phalanges  of  the  fingers, 
splitting  at  their  termination  to  give  passage  to  the  tendons  of  the 
deep  flexor ;  hence  its  designation,  perfor<Uus.  The  tendons  pass  be- 
neath the  annular  ligament  arran^d  in  pairs,  those  for  the  middle 
and  ring  fingers  being  placed  superficially,  and  those  for  the  index 
and  little  fingers  beneath  them.  At  the  bases  of  the  first  phalanges 
the  flexor  tendons  enter  small  canals  which  are  in  part  formed  by 
the  grooved  surfaces  of  the  bones,  and  in  part  by  fibrous  arches 
thrown  across  the  tendons ;  these  are  called  theete  (^a,  a  caseY  In 
the  thee®  of  the  fingers  several  small  tendinous  fasciculi  are  tound, 
which  pass  from  the  phalanges  to  the  edges  ci  the  tendons ;  these 
have  b^n  termed  the  vincula  accessoria, 

Relations. — In  the  forearm  :  by  its  anterior  surface  with  the 
pronator  radii  teres,  flexor  carpii  radialis,  palmaris  longus,  flexor 
carpi  ulnaris,  and  the  deep  fascia.  By  its  posterior  surface  with  the 
flexor  profundus  digitorum,  flexor  longus  pollicis,  ulnar  artery,  veins, 
and  nerve,  and  median  nerve.  This  muscle  frequently  sends  a  fasci- 
culus to  the  flexor  longus  pollicis  or  flexor  profundus.  In  the  hand : 
its  tendons,  after  passing  beneath  the  annular  ligament,  are  in  rela- 
tion superficially  with  the  superficial  palmar  arch,  and  palmar  fascia ; 
and  deeply  with  the  tendons  of  the  deep  flexor  and  lumbricales. 

Nezre  Supply. — Median  nerve. 

The  FLEXOB  OABPI  ULNABIS  arises  by  two  heads,  one 
from  the  inner  condyle  and  intermuscular  septa,  the  other  from  the 
olecranon  and  by  means  of  a  strong  aponeurosis  from  two-thirds  of 
the  posterior  border  of  the  ulna.  Its  tendon  is  inserted  into  the 
pisiform  bone,  anterior  annular  ligament,  and  base  of  the  metacarpal 
Done  of  the  little  finger. 

Belations. — ^By  its  anterior  surface  with  the  deep  fascia  of  the 
forearm,  with  wmch  it  is  closely  united  superiorly.  By  its  posterior 
swface  with  the  flexor  sublimis  digitomm,  nexor  profundus,  pronator 
quadratus,  ulnar  artery,  veins,  and  nerve.  By  its  radial  horder^ 
with  the  palmaris  longus,  and  in  the  lower  third  of  the  forearm,  the 
ulnar  vessels  and  nerve.  The  ulnar  nerve,  and  the  posterior  ulnar 
recurrent  artery,  pass  between  its  two  heads  of  origin. 

Nerve  Sniiply. — Ulnar  nerve. 

Deep  Layer, 

Flexor  profundus  digitorum,        Flexor  longus  pollicis, 

Pronator  quadratus. 

THmtflftinn — ^This  group  is  brought  into  "view  \>y  T«mo^i\&!^  ^<^ 
flexor  sahilimu^  and  drawing  wade  the  pronator  radu  teieA. 
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The  FLEZOB  PBOFUITOUB  BIGITORinS  (perforuu)  arum 
from  the  upper  two-thirda  of  tiie  nliu,  in 
anterior  and  inner  mrbce  and  potterior  bor- 
der, from  the  inner  side  of  the  olecrumn, 
where  it  is  connected  with  the  Kponeorotic 
eipandion  of  the  Sexor  carpi  ulnana,  and 
from  the  ulnar  half  of  the  interoweoua  mem- 
brunc.  At  the  middle  of  the  foicum  it 
divides  into  four  tendons  which  paaa  beneath 
the  annular  ligajuent,  and  along  the  finser^ 
between  the  two  Blip«  of  the  tendons  of  the 
flexor  Bublimifk,  Ui  be  interttd  into  the  base 
of  the  last  phalan);ea.  In  the  groove  of  the 
carpus  the  tendons  are  enclosed  in  a  sTDorial 
nteinbrane,  and  the  three  outer  tendons  com- 
municate with  each  other  bj  means  of  small 
filipe,  the  tendon  of  the  index  finger  reautin- 
in^  distinct  la  the  hand,  the  tendons  give 
on|rin  to  the  lumbricalea  mnsclea,  and  on  the 
iiecond  phalan^'es  are  retained  in  podtioQ  t^ 
two  little  tendinoUB  sltpa,  the  vincula  scce*- 

BeUtions. — In  tlie  forearm :  by  ila  anterior 
niirjate  with  the  Aexor  BubHmis  digttonuu, 
llexor  carpi  iilnaris,  median  nerve,  and  ulnar 
iirtery,  veinn,  and  nerve.  By  ita  podtrior  mr- 
face  with  the  ulna,  interoseeous  membrane, 
I'ninator  quadratUB,  and  wrist-Joint.  Bv  it* 
radial  homer  with  the  iiexor  longua  poUicis, 
tlie  anterior  interosseous  artery  and  nerve 
beinf!  interpo!«cl.  By  ita  vlnar  border  with 
the  flexor  caqii  ulnaris.  In  the  hand :  ita 
tendons  are  in  relation  titperficialhj  with  the 
tendons  of  the  xuperficial  flexor ;  and  detjiil 
with  the  interossci,  adductor  poUicis,  and  deep 
ni  intoml  ilga-      pulfur  arch, 

ho  elbow-Joint.        HeTTe  Supply. — Median  and  ulnar  nerves. 
"'\^^iot       '"'«   FLEXOE   LONOUS    P0LU0I8 
o(Si«  rwiitw.    oriia  fmm  the  anterior  surface  of  the  shaR 
>r    profmniiM    of  the  radian  for  two-thirds  of  ita  extent,  and 
illclB.'  e/ft^     (rum   one-half  tlie   interosseous   membrane. 
ItB  tendon  passes  beneath  the  annular  liga- 
ment to  be  inserted  into  the  base  of  the  la»t 
phalanx  of  the  thumb. 

EelatioHB.— By  ila  anterior  titrfact  with 
the  flexor  sublimit  di);^lorum,  flexor  carpi 
radialis,  supinator  longiis,  and  radial  artery 
.„,„„. .„„.....v--B>..  and  veins.  By  ita  potterior  mrfnce  with  the 
radios,  fnterosseous  membrane,  pronator  quadratus,  and  wrist-joint 
Jfy  ita  ulnar  border,  it  is  sepaialei  tcwn  ttit  ftftv«  '^tiA>mdMa  digi- 


orpotllcia.  a.UnTfAl 


taLmar  intomB- 


POSTERIOR  BRACHIAL  REGION.  325 

toTum  by  the  anterior  interosseous  artery  and  nerve.  In  the  hand  : 
after  passing  beneath  the  annular  ligament,  it  is  lodged  in  the  inter- 
space between  the  two  portions  of  the  flexor  bievis  pollicis,  and 
afterwards  in  the  tendinous  theca  of  the  phalanx. 

Herye  Supply. — ^Anterior  interosseous,  a  branch  of  the  median. 

Dissection. — -If  the  tendons  of  the  last  two  muscles  be  drawn 
aside  or  divided,  the  third  muscle  of  this  group  will  be  brought  into 
view,  lying  across  the  lower  part  of  the  two  bones. 

The  PRONATOR  QUADRATUS  arises  from  the  anterior  and 
inner  side  of  the  ulna,  and  is  inserted  into  the  front  of  the  radius. 
This  muscle  occupies  about  the  lower  fourth  of  the  two  bones,  is 
broad  at  its  origin,  and  narrower  at  its  insertion. 

Relations. — By  its  anterior  surface  with  the  tendons  of  the  supi- 
nator longus,  flexor  carpi    radialis,  flexor  longus  pollicis,  flexor 
profundus  digitorum,  and  flexor  carpi  ulnaris,  radial  artery  and* 
veins,  and  umar  artery,  veins,  and  nerve.    By  its  posterior  surface 
with  the  radius,  ulna,  and  interosseous  membrane. 

Nerve  Supply. — Anterior  interosseous,  a  branch  of  the  median. 

Actions. — The  pronator  radii  teres  and  pronator  quadratus  rotate 
the  radius  upon  the  ulna,  and  render  the  hand  prone.  The  remain- 
ing muscles  are  flexors :  two  flexors  of  the  wrist,  flexor  carpi  radialis 
and  ulnaris ;  two  of  the  Angers,  flexor  sublimis  and  profundus,  the 
former  flexing  the  second  phalanges,  the  latter  the  last,  one  flexor  of 
the  last  phalanx  of  the  thumb,  flexor  longus  poUicia  The  palmaris 
longus  is  primarily  a  tensor  of  the  palmar  fascia,  and  secondly  a 
flexor  of  the  wrist  and  forearm.  The  muscles  which  arise  from  the 
internal  condyle  of  the  humerus  act  as  flexors  of  the  elbow-joint, 
those  which  pass  to  the  radial  side  of  the  hand  and  arms  being  more 
effective  in  tnis  respect  than  the  muscles  on  the  ulnar  side.  The 
superficial  and  deep  flexors  of  the  fingers  assist  in  producing  flexion 
of  the  wrist,  after  the  flexion  of  the  fingers  is  completed,  or  when 
the  fingers  are  fixed  by  being  pressed  agamst  an  opposing  surface. 

Posterior  Brachial  Region. 

Superficial  Layer, 

Supinator  longus.  Extensor  minimi  digiti, 

Extensor  carpi  radialis  longior,  Extensor  carpi  ulnaris, 

Extensor  carpi  radialis  brevior,  Anconeus. 
Extensor  communis  digitorum, 

Dissection. — The  integument  is  to  be  divided  and  turned  aside, 
and  the  fascia  removed  in  the  same  manner  as  for  the  anterior 
brachial  region. 

The  SUPINATOR  LONGUS  is  placed  along  the  radial  border 
of  the  forearm.  It  arises  from  the  upper  two-thirds  of  the  external 
condylar  ridge  of  the  humerus,  reaching  nearly  as  high  as  the  inser- 
tion of  the  deltoid,  and  from  the  external  intermuscular  septum 
pasBee  forward  to  the  anterior  aspect  of  the  elbow- joints  mi  %;\i<^\Ti 
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«  long  flat  tendon,  which  deacends  the  forearm  to  be  iimrted  into  the 
bue  of  the  stfloid  proceu  of  the  radiiu. 

SelationB. — B;  its  tuperfieuU  ntrfiste  with  the  extensor  oMii 
metacftrpi  pollicis,  extensor  primi  intemodii  poUicia,  Mid  deep  faieu 
of  the  forearm.  By  ita  (Urp  turfact  with  the  brachiolifl  anticiu, 
eitensor  carpi  radialis  longior,  tendon  of  the  biceps,  Bupinktor  btevia, 
pronator  radii  terea,  flexor  carpi  radialis,  flexor  Bnblimu  di^ttanm, 
„  flexor  lougai  polliciB,  pro- 

nator qnudratna,  nifiiu, 
muKOlo-Bpiial  nerre,  radial 
and  posterior  iuteRMKoni 
nerve,  and  radial  arteij  and 
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special  branch  of  l£c  inii>- 
culo-apiraL 

DisBOctioiL—Thia  miu- 
cle  must  be  divided  through 
the  middle,  and  the  two 
ends  turned  aaide  to  ezpow 
the  next  muscle. 

The  EZTEHSOB 
CARPI  RADIALIS 
LONQIOE  arisatnm  the 
lower  third  of  the  external 
ciindylar  ridge,  immedi- 
ately below  the  preceding^ 
and  from  the  intenuoB- 
cular  septum.  Ita  tendon 
paases  through  a  groove  in 
the  radius  behind  the  Btf- 
loid  procesB,  to  be  inieiUd 
into  the  baae  of  the  meta- 
carpal hone  of  the  index 
finger. 

Belfttions.  —  Bj  its 
miperfi«ial  turfaet  with  the 
supinator  loueus,  extenaor 
oBsis  Dietacaipi  pollids,  ex- 
tensor primi  intemodii  pol- 
licis, extensor  aecundi  intemodii  pollicin,  radial  nerve,  fascia  of  the 
forearm,  and  posterior  annular  ligament  Bj-  iti  deep  turfaet  with 
the  brochialis  anticus,  extensor  carpi  rodialis  brevior,  radiiu,  and 
wrist-joint. 
Nerrs  Sapply. — A  special  branch  of  the  miisculo-roiraL 
The  EXTENSOB  OABFI  BADIALIS  BBEVIOB  is  seen  by 
drawing  aside  the  former  muscle.  It  aritei  from  the  external 
condyle  of  the  hnmerua  and  intermuscular  septa,  and  is  ituerltd  into 
the  base  of  the  metacarpal  bone  of  the  middle  finger.     Its  tendoo  it 
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lodged  in  the  same  groove  on  the  ladius  vrith  that  of  the  extensor 
carpi  radialis  longior. 

AelationB.— Bj  its  wiperficMl  mrfoM  with  the  extensor  carpi 
radialis  longior,  extensor  ossis  metacarpi  pollicis,  extensor  primi 
intemodii  poUicis,  extensor  secundi  intemodii  pollidsi  fascia  of  the 
forearm,  and  posterior  annular  ligament  B7  its  dMf  mrface  with 
the  supinator  orevis,  tendon  of  the  pronator  radii  teres,  radius,  and 
wrist-joint  B7  its  ulnar  border  with  the  extensor  communis 
di^torum. 

Kenre  Supply. — Posterior  interosseous,  a  branch  of  the  musculo- 
spiiaL  

The  EXTENSOR  OOMMUNIS  DIGITOBUM  arim  itom  the 
external  condyle  by  a  common  tendon  with  the  preceding  and  two 
followinjg  muscles,  m>m  the  intermuscular  septa,  and  deep  fascia ;  and 
divides  into  four  tendons,  which  are  i/nterted  mto  the  second  and  third 
phalanges  of  the  fingers.  At  the  metacarpo-phalangeal  articulation 
each  tendon  becomes  narrow  and  thick,  and  sends  a  thin  fasciculus 
upon  each  side  of  the  joint  It  then  spreads  out,  and  receiving  the 
tendon  of  the  lumbricalis  and  some  tendinous  fasciculi  from  the 
interoBsei,  forms  a  broad  aponeurosis,  which  covers  the  whole  pos- 
terior aspect  of  the  finger.  At  the  first  phalan^l  joint  the  aponeu- 
rosis divides  into  three  slips.  The  middle  slip  is  inserted  into  the 
base  of  the  second  phalanx,  and  the  two  lateral  portions  are  con- 
tinued onwards  at  each  side  of  the  joint,  to  be  inserted  into  the 
last  Little  oblique  tendinous  slips  connect  the  tendon  of  the  ring 
with  those  of  the  middle  and  little  finger  as  thej  cross  the  back 
of  the  hand. 

Belations. — By  its  mperficioU  mrfaee  with  the  deep  fSascia  of  the 
forearm  and  hand,  and  posterior  annular  ligament  By  its  deep 
surface  with  the  supinator  brevis,  extensor  ossis'  metacarpi  pollicis, 
extensor  primi  intemodii,  extensor  secundi  intemodii,  extensor 
indicis,  posterior  interosseous  artery  and  nerve,  wnst-joint,  metacarpal 
bones,  interossei  muscles,  and  phalanges.  By  its  radial  border  with 
the  extensor  carpi  radialis  longior  and  brevior.  B^  the  tUnar  border 
with  the  extensor  minimi  digiti,  and  extensor  carpi  ulnaris. 

Nerve  Supply. — Posterior  interosseous. 

The  EXTENSOB  MINDII  DIGITI  (auricularis)  is  an  offset 
from  the  extensor  communis,  with  which  it  is  connected  by  means 
of  a  tendinous  slip.  Passing  down  to  the  inferior  extremity  of  the 
ulna,  it  traverses  a  distinct  fibrous  sheath,  and  at  the  metacarpo- 
phalangeal articulation  unites  with  the  tendon  derived  from  the 
common  extensor.  The  common  tendon  then  spreads  out  into 
a  broad  expansion  which  divides  into  three  slips  to  be  inserted  as  in 
the  other  fingers  into  the  last  two  phalanges.  It  is  to  this  muscle 
that  the  litUe  finger  owes  its  power  or  separate  extension ;  and,  being 
called  into  action  when  the  point  of  the  finger  is  introduced  into 
the  meatus  of  the  ear,  for  the  purpose  of  removing  unpleasant  sensa- 
tions or  producing  titillation,  the  muscle  was  called  by  the  old 
writers  "auriculMW." 
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Nerve  Supply. — ^Poeterior  interoeeeoas. 

The  EXTENSOR  OARPI  XJLNABIS  arue$  from  the  external 


posterior  groove  in  the  lower  extremity  of  the  ulna,  to  be  tiueHed 
into  the  base  of  the  metacarpal  bone  of  the  little  finger. 

Relations. — By  its  superficiai  ntrface  with  the  deep  fSaada  of  the 
forearm,  and  posterior  annular  ligament  By  its  de^  nufo/ce  with 
the  supinator  brevis,  extensor  ossis  metacarpi  pollicis,  extensor 
secundi  internodii,  extensor  indicia,  ulna,  and  wnst-joint.  By  its 
radial  border  it  is  in  relation  with  the  extensor  commanis  digi- 
torum  and  extensor  minimi  digiti,  and  by  the  uLnar  border  with  &e 
anconeus. 

Nerve  Supply. — Posterior  interosseous. 

The  ANCONEUS  is  a  small  triangular  muscle,  having  the 
appearance  of  bein^  a  continuation  of  the  triceps  ;  it  aHae»  from  the 
outer  condyle  and  is  inserted  into  the  olecranon  and  trianffolar  lur- 
face  on  the  outer  and  back  part  of  the  upper  extremity  of  ue  ulna. 

Relations. — By  its  superficial  surface  with  a  strone  tendinous 
aponeurosis  derived  from  the  triceps.  By  its  deep  surmce  with  the 
elbow-joint,  orbicular  ligament,  and  slightly  with  the  supinator 
brevis.  ' 

Nerve  Supply. — Musculo-spiral. 

Deep  Layer, 

Supinator  brevis. 
Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis. 
Extensor  secundi  intemodii  pollicis, 
Extensor  indicis. 

Dissection.  —  The  muscles  of  the  superficial  layer  should  be 
removed  in  order  to  bring  the  deep  group  completely  into  view. 

The  SUPINATOR  BREVIS  cannot  be  seen  *in  its  entire  ex- 
tent until  the  radisd  extensors  of  the  carpus  are  divided  from  their 
oriein.  It  arises  from  the  external  condyle,  from  the  external  lateral 
ana  orbicular  ligament,  and  from  a  rough  depression  below  the  leswr 
sinnoid  notch  of  the  ulna,  and  winds  around  the  upper  part  of  the 
renins,  to  be  inserted  into  the  neck  of  that  bone  and  tne  upper  third 
of  the  shaft,  excepting  its  internal  border,  as  low  down  as  the  insertian 
of  the  pronator  teres.  The  posterior  interosseous  nerve  perforates 
the  lower  border  of  this  muscle. 

Relations. — By  its  superficial  surface  with  the  pronator  radii 
teres,  supinator  longus,  extensor  carpi  radialis  longior  and  brevior, 
extensor  communis  digitorum,  extensor  carpi  ulnaris,  anconeus, 
radial  artery  and  veins,  musculo-spiral  nerve,  radial  and  posterior 
interosseous  nerve.  By  its  deep  surface  with  the  elbow-joint  and 
ligaments,  interosseous  membrane,  and  radius. 

Nerve  Supply. — Posterior  iuteroeeeous. 
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The  EZTEH80B  OSSIB  HETAOAEFI  P0LLI(JI8  is  pkced 
immediately  below  the  supinator  breviH. 
It  orwff  from  the  ulua,  iuteioeaeouB  mem- 
brane, and  radius,  and  is  interUd  into  the 
baae  of  the  metacarpal  bone  of  the  thumb. 
Its  tendon  paBses  Uirough  the  (groove  im- 
mediatelr  in  front  of  the  etjioid  proc«H8 
of  the  radiuB. 

Kelatlons, — By  its  tuperfieuU  *ur/a«e 
with  the  eitensoT  carpi  ulnariB,  eitenaor 
minimi  di^ti,  eitenaor  commnnia  diiji- 
tomm,  fascia  of  the  forearm,  and  annular 
lioiment.  By  its  deep  turface  with  the 
nliia,  interosseous  membrane,  radios,  ten- 
dons of  the  extensor  carpi  radialis  longior 
and  brevior,  and  supinator  longus,  and  at 
the  wrist  with  the  radial  artery.  By  its 
vpper  border  with  the  edf^e  of  the  suoinator 
breyifl ;  by  its  Imrer  border  with  me  ex- 
tensor secundi  and  primi  intemodii.  It 
is  crossed  by  brancoes  of  the  posterior 
interosseous  artery  and  nerve. 

Nerve    Supply.  —  Posterior   interoa- 

The  EZTEN80B  PBIHI  INTER- 
HODtl  FOLLIOIS,  the  smallest  of  the 
mnscles  in  this  layer,  arieei  from  the  pos- 
terior surface  of  the  interoBseous  mem- 
brane and  radius,  and  passes  through  the 
groove  with  the  extensor  oasis  metacarpi, 
to  be  iiuerted  into  the  base  of  tiie  first 
phalanx  of  the  thumb. 

BelAtlons. — The  same  u  the  preceding 
mtisde,  with  the  exception  of  the  extensor 
carpi  nlnaris.  The  muscle  accompanies 
the  extensor  ossis  metacarpi.  p,a  n;.— DeepUjen 

Hem    Snnilir-  —  Posterior    interoa-      oiuiB'pi-tiiriqTMp 


The  EXTENSOR  SEOUNDI  IN- 
TEBNODtl  POLLIOia  aritet  from  the 
posterior  surface  of  the  ulua  and  inter- 
osseous membrane.  Its  tendon  passes 
through  a  separate  groove  in  the  ndius, 
and  is  iruerUd  into  the  base  of  the  last 
phalanx  of  the  thumb. 

Selations.— By  its  axltmal  turfaex,  the 
same  as  the  extensor  ossis  metacarpi.    By 
its  deep   larface  with    the    ulna,  interosseous  membrane,  radius, 
wrist-joint,  lodial  artery,  and  metacarpal  bone  A  Vat  "issis^  '^^wt 
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muscle  is  placed  between  the  extensor  primi  intemodii  and  extensor 
indicia. 

Nerve  Supply. — Posterior  interosseous. 

The  EXTENSOR  INDI0I8  (indicator)  amei  from  the  aku^ 
below  the  origin  of  the  extensor  secundi  interaodii,  and  horn  the 
interosseous  membrane.  Its  tendon  passes  beneath  the  posterior 
annular  ligament  to  be  inserted  into  the  aponeurosis  of  the  common 
extensor  tendon  of  the  index  finger. 

Relations. — The  same  as  the  preceding  muscle,  with  the  excep- 
tion of  the  hand,  where  the  tendon  rests  on  the  metacarpal  bone  of 
the  forefinger  and  second  interosseous  muscle,  and  has  no  relation 
with  the  radial  artery. 

Nerve  Supply. — ^Posterior  interosseous. 

The  tendons  of  the  extensors,  as  of  the  flexor  muscles  of  the  fore- 
arm, are  provided  with  synovial  bursse  as  they  pass  beneath  the 
annular  Ggament ;  those  of  the  back  of  the  wnst  have  aepaiate 
sheaths,  formed  by  the  posterior  annular  ligament 

Actions. — The  anconeus  is  associated  in  its  action  with  the  triceps 
extensor  cubiti ;  it  assists  in  extending  the  forearm  on  the  arm. 
The  supinator  lonQ:us  is  a  weak  supinator,  being  effective  only  in 
the  early  part  of  that  action  ;  it  is  a  powerful  flexor,  but  acts  only 
after  the  flexion  has  been  begun  by  other  muscles.  The  supinator 
brevis  is  the  chief  supinator,  and  the  direct  antagonist  of  tne  two 
pronators.  The  extensor  carpi  radialis  longior  and  brevior  and 
extensor  carpi  ulnaris  extend  the  wrist  in  opposition  to  the  two 
flexors  of  the  carpus ;  they  also  abduct  the  nand.  The  extensor 
communis  digitorum  restores  the  fingers  to  the  straight  position  after 
tliey  have  been  flexed  by  the  two  flexors,  sublimis  and  profundus. 
The  extensor  ossis  metacarpi,  primi  intemodii,  and  secundi  inter- 
nodii  poUicis,  are  the  special  extensors  of  the  thumb,  and  serve  to 
balance  the  actions  of  the  flexor  ossis  metacarpi,  flexor  brevis,  and 
flexor  longus  pollicis.  The  extensor  indicis  produces  extension  of 
the  index  finger,  and  is  therefore  named  ^'indicator,"  and  the 
extensor  minimi  digiti  supplies  that  finger  with  the  power  of  exert- 
ing a  distinct  extension. 

MUSCLES  OF  THE  HAND. 

Radial  or  Thenar  Region. 

Abductor  pollicis,  Flexor  brevis  pollicis. 

Flexor  ossis  metacarpi  (opponens).     Adductor  pollicis. 

Dissection. — The  hand  is  best  dissected  by  making  an  indnon 
along  the  middle  of  the  palm,  from  the  wrist  to  the  base  of  the 
middle  finger,  and  crossing  it  at  each  extremity  by  a  transverse 
incision,  then  turning  aside  the  flaps  of  integument  For  exponns 
the  muscles  of  the  radial  region,  the  removal  of  the  integument  and 
fascia  on  the  radial  side  will  be  sufficient 

The  ABDUOTOR  POLLIQIS  is  a  thin  flat  muscle,  which 
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^m  the  tispeziiiin  bone  ftnd  annular  lig&ment    It  u  inmritd  into 
the  ndial  Bide  of  the  base  of  the  flist  phalanx  of  the  thumb. 

Heire  Supply.— Median  uerre. 

BeUtlonB.— By  it«  lupet^fieiai  nirfaee  with  the  external  portion  of 
the  poliuar  fa«cia  ;  by  its  deep  rurfaee  with  the  fleioi  oma  metacarpt. 
At  its  tnriM-  ndc  it  is  separated  by  a  narrow  cellular  interspace  from 
the  flexor  brevis  pollids.  This  muscle  must  be  dividea  from  its 
oriftin,  and  turned  aside,  in  order  to  see  the  next. 

The  FLEXOB  OSSIS  METAOASFI  (opponens  pollids)  mim* 
from  the  trapezium 
and  annular  ligament, 
and  isHuertaf  into  the 
whole  length  of  the 
metacarpal  bone  on  its 
radial  border. 

Nerve  Snpplr.  — 
Median  nerve. 

RelationB.— By  ito 
fuper/SnoI  mafau  with 
the  abductor  poUicis. 
By  its  deep  tarface  with 
the  trapezo-metacarpal 
articulation  and  meta- 
carpal bone.  Inter- 
nally  with  the  flexor 
brevis  pollicis.  The 
flexor  ossis  metacarpi  m 
aside,  in  order  to  show  tbe  next  muscle. 

The  FLEXOR  BEB7IS  FOLLIOIS  eoDBisIa  of  two  portions, 
between  which  lies  the  tendon  of  the  flexor  longns  pollicis.  The 
external  portion  artwi  from  the  trapezium  and  annular  l^;ament ; 
the  internal  portion  from  the  trapezoid,  os  magnum,  and  base  of  the 
second  and  third  metacarpal  bonesL  They  are  inmied  into  the  two 
aides  of  the  base  of  the  first  phalanx  of  the  thumb,  having  a  sesamoid 
bone  in  each  of  their  tendons  to  protect  the  joint,  and  send  tendinous 
slips  to  loin  the  tendon  of  the  extensor  secnndi  int«modii  at  the 
back  of  the  first  phalanx.  The  outer  head  is  joined  by  a  considerable 
bundle  of  fibres  from  the  inner,  which  passes  behind  the  long  flexor 
tendon  in  order  to  reach  it 

Bel&tionS. — By  its  mperfieial  mrfact  with  the  external  portion  of 
the  palmar  fascia.  By  its  deep  tArface  with  the  adductor  poUici^ 
tendon  of  the  flexor  carpi  radialia,  and  trapezo-metocarpol  uticnla- 
tion.  By  its  etXenai  tarface  with  the  flexor  osdB  metacarpi  and 
metacarpal  bone.  By  its  inner  lurfaee  with  the  tendons  of  the  long 
flexor  muscles  and  first  lumbricalis. 

Nerve  STi.ptfij.~Ov.tei  head  by  the  median  nerre,  inner  by  the 

The  ADDUCTOR  POLLIOIS  is  a  triangular  muscle ;  it  arm$ 
by  a  Invad  origin  frvm  the  middle  two-thirds  of  thft  ^almax  voilBCfc 
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of  the  metocaipal  bone  of  the  middle  finger ;  the  fibies  eonveifn  to 
itt  in*ertiim  into  the  baie  of  the  fint  ph&lanx  of  the  thnmb,  when 
it  IB  united  with  the  inner  head  of  the  fleior  brevia. 

B«l&tlonB.— By  ita  anterior  ntrface  with  the  flexor  bicvia  poUidi, 
tendons  of  the  deep  flexor  of  tiie  fingers,  lumbricolee,  uia  deep 
palmar  Bich.    By  its  «    '    '  '  ■->    ■>  ■      _..... 

of  the  index  and  middl 
oaaeoiu  apace,  and  the  first  dorsal  interosaeoua.    Its  iiiferior  bcird<T 
ia  aubcutaneono. 

H«rve  Stipply. — Ulnar  nerve. 

mnax  or  HypoUunar  Region. 

Palmaria  brevis,  Flexor  brevia  minimi  digiti, 

Abductor  minimi  digiti,  Flexor  osaia  metocarpL 

DllMCtioiL — Torn  aaide  the  nlnar  flap  of  integnment  from  the 

palm  of  the' hand  ;  in  doing  this,  a  amoll  subcntaneoua  moade,  the 

Fin.  »f.— liuKln  d  tlu  hud.  i. 
Annular  UsMDOit.  *,  >.  OtV> 
ud  IsaarUon    of    tha    •faduecc* 

hu  two)  nmund.  }.  Ilsxcr 
aula  mMuupl,  or  oiipiiiKiu  hU- 
di.  4.  HuparllsU  portliB  of  O* 
flsxor  bmli  pnUioii.  j.  Dh|i 
purtloQ  of  thd  flexor  laorltpolbdL 
6.  Adductor  poUiola.  7  ;.  Tbt 
lumbrfoilM  miuelM,  atiiBglnm 
tha  daep  (laxor  tJnirtOM,  nua 
vblcb  Uia  SvurM  an  [ilaoad.  Ilw 
toDdana  of  t£a  flasor  aabUiBli  hsM 
baen  lemovad.  1.  Ooa  ol  tfaa  tm- 
dona  ot  th»  daap  Saior,  pandu 
bstwMin  tha  two  tanntul  alha  oi 
tbe  tendon  ot  th*  floior  aabbail 
to  ranch  tha  lut  phalanx.  9,  Tha 
Ifindob  of  the  flexor  loncna  poflf^ 
cIh,  paMin;  *""■■ """  ' 

lutphi^ 

dlgltL     Tha  a  .  ._.   _. 

oqaii  met&canj  ia  aaan  jirojactkic 
berond  the  liuiar  bonfar  vl  tbi 


pelmaria  brevia,  will  be  eipoaed.  After  examining  thia  mnade, 
remove  it  with  the  deep  faacia,  in  order  to  bring  into  view  the 
muscles  of  the  little  finger. 

The  PALMAEIS  BEEVIfl  is  a  thin  plane  of  mnBcuUr  Sbm 
about  an  inch  in  width,  which  ortsei  from  the  anmilur  ligament  and 
palmar  faacia,  and  paaaea  transversely  inwards  to  be  tnwritd  into  the 
integument  of  the  inner  border  of  the  hand. 

SolationB.— By  ita  tuperfieial  mrioM  with  the  fat  and  integument 
at  the  iniur  portion  of  the  palm.    By  ita  dwp  larfaet  with  the  nlnu 
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portion  of  the  palmar  fascia,  whicli  separates  it  from  the  ulnar  artery, 
veins,  and  nerve,  and  from  the  muscles  of  the  inner  border  of  the  hand. 

Nerve  Supply.— Ulnar  nerve. 

The  ABDUOTOB  MINIMI  DIGITI  is  a  small  tapering  muscle 
which  ariaes  from  the  pisiform  bone,  where  it  is  continuous  with  the 
tendon  of  the  flexor  carpi  ulnaris,  and  is  inserted  into  the  base  of 
the  first  phalanx  of  the  little  finger,  and  into  the  expansion  of  the 
extensor  tendon. 

Relations. — By  its  superficial  surface  with  the  internal  portion 
of  the  deep  fascia  and  palmaris  brevis  ;  by  its  deep  surface  with  the 
flexor  oesis  metacarpi  and  metacarpal  bone.  By  its  inner  border 
with  the  flexor  brevis  minimi  digiti 

Nerve  Supply.— Ulnar  nerve. 

The  FLEXOR  BREVIS  MINIMI  DIGITI  is  a  small  muscle 
arisina  from  the  unciform  bone  and  annular  ligament,  and  inserted 
into  the  base  of  the  first  phalanx  in  connection  with  the  preceding 
muscle.    It  is  sometimes  wanting. 

Relations. — By  its  superficial  surface  with  the  internal  portion  of 
the  palmar  fascia,  and  palmaris  brevis.  By  its  deep  surface  with 
the  flexor  ossis  metacarpi  and  metacarpal  bone.  JExtemaUy  with 
the  abductor  minimi  digiti,  from  which  it  is  separated  near  its 
origin  by  the  deep  palmar  branch  of  the  ulnar  nerve  and  communi- 
cating arterv.  Internally  with  the  tendons  of  the  flexor  sublimis 
and  profundus. 

Nerve  Supply. — Ulnar  nerve. 

The  FLEXOR  OSSIS  METACARPI  MINIMI  DIGITI 
(opponens)  arises  from  the  unciform  bone  and  annular  ligament, 
antf  is  inserted  into  the  whole  length  of  the  metacarpal  bone  of  the 
little  finger  on  its  ulnar  border.  The  little  finger  nas  also  an  ad- 
ductor, but  it  is  one  of  the  palmar  interossei. 

Relations. — By  its  superficial  surface  with  the  flexor  brevis  and 
abductor  minimi  digiti.  fey  its  cUep  surface  with  the  interossei 
muscles  of  the  last  metacarpal  space,  metacarpal  bone,  and  flexor 
tendons  of  the  littie  finger. 

Nerve  Supply.— Ulnar  nerve. 

Palmar  Region. 

Lumbricales,  Palmar  interossei.  Dorsal  interossei 

The  LUMBRIOALES,  four  in  number,  are  accessories  to  the 
deep  flexor  muscle.  They  arise  from  the  tendons  of  the  deep  flexor ; 
the  first  and  second  from  the  radial  side  of  one  tendon ;  the  third 
and  fourth  from  the  contiguous  sides  of  two  tendons.  They  pass  to 
the  radial  side  of  each  finger  and  are  inserted  into  the  aponeurotic 
expansion  of  the  extensor  tendons  on  the  dorsal  aspect  of  the  first 
phalanx.  The  third,  or  that  of  the  tendon  of  the  ring  finger,  some- 
times bifurcates,  at  other  times  it  is  inserted  wholly  into  the  ex- 
tensor tendon  of  the  middle  finger. 

Relations. — In  the  palm  of  the  hand  with  the  flexor  tendons ;  at 
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of  the  metacarpal  bone  of  the  middle  finger;  the  flbrea  ammffi  to 
its  imertion  into  the  base  of  the  firrt  phalani  of  the  thumb,  wheie 
it  ia  united  with  the  inner  head  of  the  flexor  brevia. 

BeUtiont. — Bv  its  aiOerur  twrfaee  with  the  flexor  breris  Mllidi, 
tendons  of  the  aeep  fleior  of  the  fingers,  lumbricales,  and  deep 


oeaeoue  apace,  and  the  first  doraal  interoweoua.     Its  inferior  header 
ia  aubcuUneoua. 

Nflrre  Supply. — Ulnar  nen-e. 

Ulnar  or  HTpothenu  Begion. 

Palinaria  brevis,  Flexor  brevis  minimi  digiti, 

Abduct^ir  minimi  digiti,  Flexor  oBsia  metacarpL 

DlflUCtioiL— Turn  aaide  the  ulnar  flap  of  integument  from  the 

palm  of  the' hand  ;  in  doing  thia,  a  email  subcutaneous  moscle,  the 


onti  ingUcKr[il.  or  oppoiMtii  poUI- 
ciH,  4.  Superflda]  portloo  of  tbt 
fleior  bnrla  polUeia.  5.  DMp 
tunloB  at  Uw  fluorbrarl*  polUcii. 
6.  Adductor  poUlclL  r,  j.  Tbt 
lumbrialsi  miuclM,  ariiuwtmB 
tho  doep  floxor  toidoiu,  uud 
which  the  ligum  im  pUcad.    n* 


ia  two  tsrmCiud  ilip*  cJ 
in  d(  the  flsior  lubtmli 


3 


npoQI- 


katphaluui,  lo.  Abdud 
digltt      -    " —  ■— 

— '-  — ■ pi  ti  Hen  ptojecting 

inner  border  of  th* 


palmaris  brevia,  will  be  exposed.  After  examininj;  this  mnscle, 
remove  it  with  the  deep  fascia,  in  order  to  bring  mto  view  the 
muscles  of  the  little  finger. 

The  PAT.MAB.Ta  BREVIS  is  a  thin  plane  of  muscular  fibres 
about  an  inch  in  width,  which  arisa  from  the  annular  ligament  and 
palmar  fascia,  and  passes  transversely  inwards  to  be  inierttd  into  the 
mt^ument  of  the  inner  border  of  the  hand. 

BaIkUoIU.— By  it«  tuperficUd  lurface  with  the  fat  and  integument 
of  the  inner  portiOD  of  the  palm.    Bj  ita  oleep  turfaee  with  the  nhiar 
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portion  of  the  palmar  fascia,  which  separates  it  £rom  the  ulnar  artery, 
veins,  and  nerve,  and  from  the  muscles  of  the  inner  border  of  the  hand. 

Nerve  Supply. — Ulnar  nerve. 

The  ABDUOTOB  MINIMI  DIGITI  is  a  small  tapering  muscle 
which  arises  from  the  pisiform  bone,  where  it  is  continuous  with  the 
tendon  of  the  flexor  carpi  ulnaris,  and  is  inserted  into  the  base  of 
the  first  phalanx  of  the  little  finger,  and  into  the  expansion  of  the 
extensor  tendon. 

Relations. — By  its  suwrficuU  surfrce  with  the  internal  portion 
of  the  deep  fascia  and  palmaris  brevis  ;  by  its  deep  surface  with  the 
flexor  ossis  metacarpi  and  metacarpal  bone.  By  its  inner  border 
with  the  flexor  brevis  minimi  digitL 

Nerve  Supply. — Ulnar  nerve. 

The  FLEXOB  BREVIS  MINIMI  DIGITI  is  a  smaU  muscle 
arisina  from  the  unciform  bone  and  annular  ligament,  and  inserted 
into  the  base  of  the  first  phalanx  in  connection  with  the  preceding 
muscle.     It  is  sometimes  wanting. 

Relations. — By  its  superficial  surface  with  the  internal  portion  of 
the  palmar  fascia,  and  palmaris  brevis.  By  its  deep  surface  with 
the  flexor  ossis  metacarpi  and  metacarpal  Done.  £xtemaUy  with 
the  abductor  minimi  digiti,  from  whicn  it  is  separated  near  its 
origin  by  the  deep  palmar  branch  of  the  ulnar  nerve  and  conmiuni- 
catmg  artery.  Internally  with  the  tendons  of  the  flexor  sublimis 
and  profundus. 

Nerve  Supply. — Ulnar  nerve. 

The  FLEXOR  OSSIS  METACARPI  MINIMI  DIGITI 
(opponens)  arises  from  the  unciform  bone  and  annular  ligament, 
and  is  inserted  into  the  whole  length  of  the  metacarpal  bone  of  ^e 
little  finger  on  its  ulnar  border.  The  little  finger  nas  also  an  ad- 
ductor^  but  it  is  one  of  the  palmar  interossei. 

Relations. — By  its  superficial  surface  with  the  flexor  brevis  and 
abductor  minimi  digiti.  fey  its  deep  surface  with  the  interossei 
muscles  of  the  last  metacarpal  space,  metacarpal  bone,  and  flexor 
tendons  of  the  little  finger. 

Nerve  Supply.— Ulnar  nerve. 

Palmar  Region. 

Lumbricales,  Palmar  interossei.  Dorsal  interosseL 

The  LUMBBIOALES,  four  in  number,  are  accessories  to  the 
deep  flexor  muscle.  They  arise  from  the  tendons  of  the  deep  flexor ; 
the  first  and  second  from  the  radial  side  of  one  tendon ;  uie  third 
and  fourth  from  the  contiguous  sides  of  two  tendons.  They  pass  to 
the  radial  side  of  each  finger  and  are  inserted  into  the  aponeurotic 
expansion  of  the  extensor  tendons  on  the  dorsal  aspect  of  the  first 
phalanx.  The  third,  or  that  of  the  tendon  of  the  ring  finger,  some- 
times bifurcates,  at  other  times  it  is  inserted  wholly  into  the  ex- 
tensor tendon  of  the  middle  finger. 

Belations. — In  the  palm  of  the  hand  with  the  flexoi  \/e^Ti<Q^Ti*&\  ^\. 
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their  imerlioii,  with  the  tendouB  of  the  inteioaMi  and  tkt  meta- 
carpo-phaluigeal  uticulatioDg. 

Nerre  Supply. — The  two  oater  bf  the  median,  tiie  two  inner  by 
the  ulnar  nerve. 

The  PALUAJl  INTEBOSSEZ,  three  in  number,  are  viaible  onlr 
on  the  palmar  aspect  of  the  hand ;  they  are  placed  upon  tiie  meta- 
carpal Dones,  rather  than  between  them.  They  orin  from  the  base 
of  the  metacarpal  bone  of  one  finger,  and  are  ituerttd  into  the  baie 
of  the  first  phalani  and  aponeurotic  eipansioii  of  the  ezteuaoi 
tendon  of  the  nioe 
fincer.  The  fint 
belongs  to  the  indaz 
finger;  the  Kcond, 
to  the  ring  finger; 
the  third,  to  the 
little  finger ;  the 
middle  fii^ger  being 
omitted. 
Belstloni.  —  By 

faee  wiUi  the  flexor 
tendons   and    deep 

__,_ . „   „^_ „_  _ „.  „.J(   miuclesin  thepelm 

iilului.    e  Mllp  pualnc  furw&rd  loif,  Hldeof  utcUMit    of    the    hand.       By 
Wdon.    (.  Conlna  porttomX  «t«ii»r  twidon.  (^eir  donal  turfact 

with  the  dorsal  interiisBeL  On  one  aide  with  the  metacarpal  bone, 
on  the  other  with  the  corresponding  dorsal  interoMeous  muscle. 

DOBSAL  IITTIQlOSSEl.— Turning  to  the  dorsum  of  the  hand, 
the  four  doriat  ijUerattei  are  seen  in  the  fonr  spaces  between  the 
metacarpal  bonea.  They  are  bipenniform  muscles,  and  arite  by  two 
heads,  from  adjoining!  sides  of  the  bases  of  the  metacarpal  bones. 
They  are  interttd  into  the  base  of  the  first  phalsjigea,  and  into  the 
aponeurosis  of  the  extensor  tendons. 

The  first  is  inserted  into  the  index  fin)^r,  and  from  ita  nae  is 
called  abductor  indicis  ;  the  second  and  third  are  inserted  into  the 
middle  fin^r,  compensating  its  exclusion  from  the  palmar  gronp; 
the  fourth  is  attached  to  the  ring  finger ;  so  that  each  finger  is  pro- 
vided with  two  interOBSei,  with  the  exception  of  the  Uttle  finger,  aa 
may  be  shown  by  means  of  a  table,  thiu  : — 

Mid^  finger,     two  doraaL 

LitUt  finger,       Rmaining  palmar  (adductor  minimi  digiti), 

Belatioiu,— By  their  dofMlaur/ace  with  a  thin  aponearoaiB,  which 

separates  them  from  the  tendons  on  the  dorsom  of  the  hand.    By 

tbeii  foimar'niffaeeyiiiiL  the  miudea  and  tendons  in  the  palm  of 
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the  hand.  B7  one  side  with  the  metacarpal  bone;  by  the  other 
with  the  corresponding  palmar  interosseous.  The  abductor  indicis 
is  in  relation  by  its  palmar  surface  with  the  adductor  pollicis  and 
flexor  brevis  pollicis.  The  radial  arteiy  passes  into  the  palm  of  the 
hand  between  the  two  heads  of  the  first  dorsal  interosseous  muscle 
(abductor  indicis) ;  and  the  perforating  branches  of  the  deep  palmar 
arch,  between  the  heads  of  tne  other  dorsal  interosseL 

Nenre  Supply. — All  the  interosseous  muscles  are  supplied  by  the 
ulnar  nerve. 

Actions. — The  actions  of  the  muscles  of  the  hand  are  expressed 
in  their  names.  Those  of  the  radial  region  belong  to  the  thumb, 
and  provide  for  three  of  its  movements,  abductionj  adductionj  and 
flexion.  The  ulnar  group,  in  like  manner,  are  subservient  to  the 
same  motions  of  the  little  finger,  and  the  interossei  are  abductprs 
and  adductors  of  the  several  fingers.  The  lumbricales  are  accessory 
in  their  actions  to  the  deep  flexors ;  they  were  called  by  the  earlier 
anatomists  fidieinii — t.e.,  nddlers'  muscles,  from  an  idea  that  they 
might  effect  the  rapid  movements  bv  which  the  performer  is  enabled 
to  produce  the  various  notes  on  tnat  instrument  The  seven  in- 
terossei and  the  four  lumbricales  have  a  double  action  on  the  fincers 
in  consequence  of  being  inserted  partly  into  the  bases  of  the  nrst 
phalanges  and  partly  into  the  expansion  of  the  extensor  tendon. 
They  thus  become  flexors  of  the  fingers  at  the  metacarpo-ph^angeal 
joint,  and  extensors  of  the  two  last  phalanges ;  the  former  action  being 
due  to  their  osseous  and  the  latter  to  their  tendinous  insertion. 

In  relation  to  the  axis  of  the  hand,  the  four  dorsal  interossei  are 
abduetorSy  the  three  palmar  adductors.  It  will  therefore  be  seen 
that  each  finger  is  provided  with  its  proper  adductor  and  abductor, 
two  flexors,  and  (with  the  exception  of  the  middle  and  ring  finger) 
two  extensors.  The  thumb  has,  moreover,  a  flexor  and  extensor  of 
the  metacarpal  bone  ;  and  the  little  finger  a  flexor  of  the  metacarpal 
bone  (opponens)  without  an  extensor. 

The  pdmaris  brevis  draws  together  the  skin  on  the  ulnar  margin 
of  the  hand,  and  so  increases  the  hypothenar  eminence  and  deepens 
the  hollow  of  the  hand. 

MUSCLES  AND   FASCLE  OF   THE  LOWER 

EXTREMITY. 

The  muscles  of  the  lower  extremity  may  be  arranged  into  groups 
corresponding  with  the  regions  of  the  hip,  thigh,  leg,  and  foot,  as  m 
the  following  table : — 

Hip. 

Gluteal  BegioiL 

Gluteus  maximus,  Obturator  intemus, 

Gluteus  medius,  Gemellus  inferior. 

Gluteus  minimus,  Obturator  extemus, 

Piriformis,  QuadiatoB  femora. 
OemeUns  superior, 
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Thioh. 
Anterior  Femoral  Region.  Internal  Femoral  Region. 


Tensor  vaginsB  femoris, 
Sartorius, 
Rectus  femoris, 
Vastus  intemus, 
Vastus  extemus, 
Crureus. 


IliacuB  intemtu, 
Psoas  magnus, 
Pectineos, 
Adductor  longus, 
Adductor  brevis, 
Adductor  magnnw, 
Qracilis. 


Posterior  Femoral  Region. 

Biceps  femoris,  Semi-tendinosus,  Semi-membranosus. 


Leo. 


Anterior  Tibial  Region. 

Tibialis  anticus, 
Extensor  longus  digitoruiu, 
Peroneus  tertius, 
Extensor  proprius  pollicis. 


Fibular  Region. 

Peroneus  longus, 
Peroneus  brevis. 


Posterior  Tibial  Region. 

Superficial  group. 

Oastrocnemius, 

Plantaris, 

Soleus. 

Deep  grovf^ 

Popliteus, 

Flexor  longus  poUicis, 
Flexor  longus  digitorum, 
Tibialis  posticus. 


Foot. 

Dorsal  Region. 

Extensor  brevis  digitorum, 
Dorsal  interosseL 


Plantar  Region. 


1st  Layer. 

Abductor  poUicis, 
Abductor  minimi  digiti, 
Flexor  brevis  digitorum. 

2d  Layer. 

Musculus  accessorius, 
Lumbricales. 


^d  Layer. 

Flexor  bre\is  pollicis, 
Adductor  pollicis, 
Transversus  pedis. 
Flexor  brevis  minimi  digitL 

^th  Layer. 
Plantar  interosseL 


FASCIiE  OF  THE   LOWER   EXTREMITY. 

The  superficial  fascia  of  the  thigh  consists  of  two  layers,  the 
upper  OT  mttyy  and  the  menxlMatiows.    TVi^%K\.\a  ^tjl^uixiqub  with 
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that  of  the  abdomen,  and  contains  more  or  less  fat,  according  to  the 
subject  Between  the  two  hnrers  are  contained  the  superficial 
vessels,  branches  of  the  femoral  artery  and  vein,  also  the  fympha- 
tics  in  connection  with  the  absorbent  glands  of  the  groin.  The 
deep  or  membranous  layer  is  thin  but  strong,  and  is  attached  to 
the  fascia  lata  a  short  distance  below  Pounarf  s  ligament  by  Scarpa's 
fascia,  a  thin  web  proceeding  from  the  aeep  surface,  formerly  de- 
scribed (p.  284).  It  is  also  closely  connected  to  the  fSucia  lata 
around  tne  margin  of  the  saphenous  opening,  which  it  doses,  and 
here  it  is  more  dense  than  elsewhere,  and  being  pierced  by  openings 
for  the  superficial  vessels  before  alluded  to,  it  is  called  the  cri6ri- 
form  fascia^  which  forms  one  of  the  coverings  of  femoral  hernia. 
It  becomes  incorporated  with  the  fascia  lata  as  it  descends,  and 
at  about  three  inches  below  the  groin  becomes  inseparably  united 
with  it 

The  deep  fascia  of  the  thigh  is  named,  from  its  great  extent,  the 
f)Ei8Cia  lata ;  it  is  thick  and  strong  upon  the  outer  side  of  the  limb, 
and  thinner  at  its  inner  and  posterior  side.  That  portion  of  the 
deep  fascia  which  invests  the  gluteus  maximus  is  verv  thin,  but  that 
which  covers  in  the  gluteus  medius  is  excessively  thick,  and  gives 
origin,  b^  its  inner  surface,  to  the  superficial  fibres  of  that  muscle. 
The  fascia  lata  is  attached  superiorly  to  Poupart's  lisament,  the  crest 
of  the  ilium,  sacrum,  coccyx,  tuberosity  of  the  ischium,  ramus  of 
the  ischium  and  pube^  body  of  the  pubes,  and  pectineal  line ;  it  has 
also  a  deep  attacnment  (ligamentum  iliacum)  to  the  anterior  border 
of  the  ilium,  tendon  of  origin  of  the  rectus  muscle,  and  border  of  the 
acetabulum.  It  forms  sheaths  for  the  muscles  of  the  thigh  and 
femoral  vessels,  and  is  connected  with  the  linea  aspera  by  means 
of  two  intermuscular  septa,  external  and  internal  y  the  former  ex- 
tending from  the  insertion  of  the  gluteus  maximus  to  the  external 
condyle,  and  separating  the  vastus  extemus  from  the  biceps  muscle  ; 
the  internal  being  attached  to  the  inner  branch  of  the  linea  aspera 
for  a  short  distance  above  the  internal  condyle,  and  separating  the 
vastus  intemus  from  the  adductor  magnus.  The  fascia  lata  receives 
the  attachment  of  two  muscles,  tensor  vagina:  femoris  and  gluteus 
maximus,  and  slides  over  the  trochanter  major  on  a  bursa.  At  the 
lower  part  of  the  thigh,  the  fascia  forms  a  very  distinct  band  of 
about  an  inch  and  a  half  in  width,  ilio-tlblal  band,  which  receives 
tendinous  fibres  from  the  extensor  and  flexor  muscles  of  the  thigh, 
and  is  inserted  into  the  outer  tuberosity  of  the  tibia  and  head  of  the 
fibula.  At  the  back  of  the  knee  the  fascia  bridges  over  the  popliteal 
space,  the  longitudinal  fibres  being  strengthened  by  numerous 
transverse  fasciculi. 

In  addition  to  the  smaller  openings  in  the  fascia  lata  which  trans- 
mit the  small  cutaneous  vessels  and  nerves,  there  exists  at  the  upper 
and  inner  extremity  of  the  thigh  an  oval  openine  which  gives  pas- 
sage to  the  superficial  lymphatic  vessels,  ana  the  large  subcutaneous 
vein  of  the  lower  extremity,  the  internal  saphenous  vein,  and  is 
thence  named  the  saphenous  opening.    The  existence  ol  iXs^  lygeGL- 
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ing  has  f^ven  rise  to  the  division  of  the  upper  part  of  tlie  faacia  !■!> 
into  two  portions,  an  iliac  portion  and  a  puoic  portion. 

The  lilac  portion  is  situated  upon  the  iliac  side  of  the  opening. 
It  is  attached  to  the  crest  of  the  ilium,  and  along  Ponpart'BliBUnent 
to  the  spine  of  the  pubes,  whence  it  is  reflected  downwaras  uul 
otitwards  in  an  arched  direction,  and  forma  afaleifiiTfn  border,  which 
constitutes  the  outer  boundary  of  the  sapnenous  opening,  lie 
edge  of  this  border  immediately  orerliea,  and  is  adnerent  to,  the 
aheath  of  the  femoral  vessels,  and  the  lower  eitremitrf  of  the  curve 
is  continuous  with  the  pubic  portion. 

The  pabic  portioiii  occupying  the  pubic  side  of  the  saphenoas 
opening;,  is  attached  to  the  spine  of  the  pubes  and  pectineal  line ; 
and  passing  outwards  behind 
the  sheath  of  the  femoral  vea- 
bcIb,  divides  into  two  lajers; 
the  anterior  layer  iaoontiiiuoas 

/  fej  ^'''^  '•''**  portion  of  the  iliac 

^^      ^  fascia  which  forma  the  eheath 

.4^,.  ^^  '^  of  the  iliacus  and  peoaa  moade, 

the  posterior  laver  is  loatupon 
the  capsule  of  the  hip-joint 

The  interval  between  the  fal- 
ciform border  of  the  iliac  por- 
tion and  the  oppoflit«  surhce  of 
the  pubic  pDrbon  ia  closed  hj 
an  areolo-fibrons  laver,  derived 
from  the  snperfici^  fascia,  and 
pierced  by  numerous  openiu)? 
for  the  passace  of  lymphatic 
vessels,  the  cribrifonn  fuda. 
The  cribriform  fascia  ia  con- 
nected with  the  sheath  of  the 
femoral  vessels,  and  forms  one 
of  the  coverings  of  femoral 
hernia.  When  the  iliac  por- 
tion of  the  fascia  lata  is  n- 
moved  from  its  attachment  ta 
Poupart'a  ligament  and  turned 
'"p'w^"'  ui'  "/'*'"'  aside,  the  sheath  of  the  femoral 
■Ida  o£  Gimbormf.  iig^msnt.    d.  ii'uJ  veBBels{the  fomoial  or  emitl 

portion  o(  fMcU  ista.    t  Puble  portion  of    Clnsl)  IB  brought  into  view ; 

t^  Iliree  iucisloDi.    i.  Bupbeni  vein.  carefully   divided,    the   aheath 

may  be  isolated,  and  ita  con- 
tinuation with  the  transversalis  and  iliac  fascia  demonstrated.  In 
this  view,  the  sheath  of  the  femoral  vensels  is  an  infondibuliform 
continuation  of  the  abdominal  fascia,  closely  adherent  to  the  vessels 
a  little  way  down  the  thigh,  but  much  larger  than  the  vessek  it 
wntainB  at  Poufttrtit^^XOKBX.    \i  \ili««b«s&h. be  opened,  the  utei7 
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and  vein  vill  be  found  Ijio^  side  bj  tide,  and  occupying  the  outer 
two-thirde  of  the  sheath,  leanng  an  inf undibnljform  interval  between 
the  Tein  and  inner  wall  of  the  sheath  ;  thi>  portion  of  the  dieath 
ii  Bometimet  diatingoished  nnder  a  different  title  uid  called  cmnl 
BbMth,  The  Buperior  opening  of  the  space  is  named  the  femoral 
or  cmrtd  ring ;  it  is  bounded  in  fiont  bj  Foupart's  ligament,  behind 
by  the  oe  pubis,  internally  by  Qimbernafa  ligament,  and  eitemally 
by  the  femoral  vein.  The  interval  itself  serves  for  the  paas^  of 
the  mperficial  lymphatic  vessels  from  the  aaphenons  opening  to 
a  lymphatic  gland,  which  ^nerallj  occupies  the  femoral  ring,  and 
from  thence  they  proceed  into  the  current  of  the  deep  lymphatics. 
The  femoral  ring  is  closed  merely  by  a  thin  layer  of  sub-seroUB 


tslilnd  Oil 
ttka  femorml  v«aeU  t 

lu  with  thc'ilieUli 


pHu  (6),  Wld  llUcua  (;];  Uw 
other  hy  li  lort  upon  tbe  mp- 
■Dl8o(ti»Up-iolnt(9>.  iclTIm 


interior  cniiil  I — 

ut'ft  Uffunrat.     II.  Tbfl  fe- 

nl  ring,  wlthlii  the  (emoTil 

fih«kth,    13.  Famonl  vain.    14. 

■" "-^ — ■■  "--^wovB««eu 

oundedby 


TBinoTilazteiT; 

-id  the  ring  — 
le  fo&oru 


I,  dividing  tia  trtxej  tmtD  the  v«ln,  mnd  U: 


areolar  tissne,  which  retains  the  lymphatic  gland  in  its  position,  and 
is  named  Baptiun  cnmle,  and  by  the  peritoneum.  It  follows  from 
this  description  that  the  femoral  ring  must  be  a  weak  point  in  the 
parietes  of  the  abdomen,  particularly  in  the  female,  in  whom  the 
femoral  arch,  or  space  included  between  Poupart's  ligament  and 
the  border  of  the  pelviK,  is  larger  than  in  the  male,  while  the  struc- 
tnres  which  pass  through  it  ore  smaller.  It  happens,  consequently, 
that  if  violent  or  continued  pressure  be  made  upon  the  abaominal 
viscera,  a  portion  of  intestine  may  be  forced  through  the  femonil 
ring  into  the  infundibuliform  space  in  the  sheath  of  the  femoral 
vessels,  carrying  before  it  the  peritoneum  and  septum  crurale, — this 
constitutes  femoral  heniia.  If  the  causes  which  gave  rise  to  the 
formation  of  the  hernia  continue,  the  intestine,  unable  to  extend 
further  dowD  the  sheath,  from  the  doee  connectioii  ot  tha  Wtan  ^<i)ti 
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the  vessels,  will,  in  the  next  place,  be  forced  forwardB  through  the 
saphenous  opening  in  the  fascia  lata,  carrying  before  it  two  additional 
coverings,  the  sheath  of  the  vessels  or  fascia  propria,  and  the  cribri- 
form fascia ;  and  then,  curving  upwards  over  Poopart's  ligament, 
the  hernia  will  become  placed  beneath  the  superncial  fascia  and 
integument 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  fintt 
daumtDardA,  then  forwards,  and  then  upwards/  and  in  endeavouring 
to  reduce  it,  the  application  of  the  taxis  must  have  reference  to  this 
course,  and  be  directed  in  precisely  the  reverse  order.  The  coverings 
of  femoral  hernia  are  the — 

Integument,  Femoral  sheath. 

Superficial  fascia.  Septum  crurale. 

Cribriform  fascia.  Peritoneal  sac. 

The  deep  fascia  of  the  leg  is  attached  to  the  inner  and  outer 
tuberosity  of  the  tibia  and  head  of  the  fibula,  and  receives  an  accession 
of  fibres  from  the  tendons  of  the  sartorius,  gracilis,  and  biceps.  Be- 
tween its  points  of  attachment,  and  especially  behind,  it  is  continuous 
with  the  fascia  of  the  thigh.  In  the  front  of  the  le^  it  encloses  the 
tibialis  anticus  and  extensor  muscles,  and  affords  origin  to  some  of 
their  fibres.  On  the  outer  side  it  forms  a  sheath  K>r  the  peronei 
muscles  ;  and  behind,  two  sheaths,  superficial  and  deep  ;  the  former 
for  the  gastrocnemius  and  soleus  with  the  tendo-Adiulis,  the  latter 
for  the  deep  flexor  muscles.  At  the  ankle  these  four  sheaths  are 
differently  arranged  ;  the  posterior  superficial  sheath  terminates  on 
the  OS  calcis  witn  the  tendo-Achillis ;  the  posterior  deep  sheath  is 
attached  at  one  side  to  the  border  of  the  internal  mallemus,  at  the 
other  to  the  os  calcis  and  inner  side  of  the  foot,  being  blended  with 
the  origin  of  the  abductor  pollicis.  This  portion  of  the  deep  fascia 
is  the  internal  annular  ligament ;  it  sends  processes  inwards  to 
divide  the  tendons  of  the  flexors  and  form  sheaths  for  their  passage 
into  the  foot  The  sheath  of  the  peronei  muscles  at  the  outer  ankle 
is  attached  to  the  external  malleolus  on  one  side,  and  the  border  of 
the  OS  calcis  on  the  other,  and  forms  the  external  ft.Timi1|iy  liga- 
ment. The  anterior  portion  of  the  fascia  forms  at  the  ankle  the 
anterior  annnlar  ligament ;  it  is  divisible  into  two  parts,  the  upper 
being  transversely  disposed,  the  lower  arranged  in  the  form  of  the 
letter  ><  placed  on  its  side.  The  latter  is  often  described  as  a 
separate  ligament  under  the  name  of  cruciform  ligament y  it  is  com- 
posed of  two  bands  about  half-an-inch  in  w^idth,  blended  with  each 
other  at  their  point  of  union  on  the  front  of  the  joint  The  internal 
band  is  attached  above  to  the  internal  maUeolus  and  below  to  the 
OS  calcis  at  the  outer  side  of  the  foot ;  the  external  band  to  the 
external  malleolus  above,  and  the  scaphoid  and  internal  cuneiform 
bone  at  the  inner  border  of  the  foot  The  internal  band  at  its  origin 
consists  of  two  layers,  between  which  passes  the  tendon  of  the 
tibialis  anticus.  The  tendons  of  the  extensor  longus  digitonun  and 
peroneuB  tertius  have  also  a  separate  loop  connected  witn  Uie  cruel- 
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form  ligament,  the  ding  ligament  of  Retzius ;  this  is  a  narrow  Imnd 
which  embraces  the  tendons  in  a  sling-shaped  loop,  and  passes  out- 
wards and  backwards  to  be  attached  to  the  sulcus  tali  and  neighbour- 
ing part  of  the  calcaneum.  The  tendons  passing  through  the  loops 
and  sheaths  around  the  ankle  are  each  furnished  with  a  Gmtiovial 
bursa.  That  portion  of  the  deep  fascia  of  the  les  which  forms  a 
septum  between  the  superficial  and  deep  muscles  of  the  back  of  the 
leg  is  sometimes  called  the  intermtisctUar  fcudaj'  and  in  operations 
on  the  arteries  of  that  region  the  deep  layer  of  the  deep  fascia.  There 
is  besides  another  deep  portion  of  fascia  above  the  preceding,  the 
popliteal  fascia,  derived  from  the  tendon  of  the  semi-membranosus 
muscle  and  binding  down  the  popliteus  muscle.  By  its  inferior 
border  this  fascia  is  inserted  into  the  popliteal  line  of  the  tibia. 

The  iksciA  dorsales  pedis  are  three  in  number,  superficial, 
middle,  and  deep. 

The  superficial  layer  of  deep  fascia  of  the  foot  is  thin  and  covers 
the  dorsum  of  the  foot,  being  continuous  at  the  ankle  with  the 
cruciform  ligament,  and  attached  at  either  side  to  the  borders  of  the 
foot,  where  it  becomes  united  with  the  plantar  fascia.  A  second  or 
middle  layer  of  fascia  covers  in  the  anterior  part  of  the  extensor 
brevis  digitorum  with  its  tendons ;  and  a  third  or  deep  layer  is 
found  beneath  the  latter,  and  covering  in  the  interossei  muscles. 
On  the  interossei  muscles  the  three  layers  are  united,  and  the 
extensor  tendons  are  consequently  separated  from  each  other  in  their 
course  to  the  toes. 

The  Plantab  Fascia  consists  of  three  portions,  middle  and  two 
lateral 

The  middle  portion  is  thick  and  dense,  and  composed  of  strong 
aponeurotic  fibres,  closely  interwoven  with  each  other.  It  is 
attached  posteriorly  to  the  inferior  surface  of  the  tuberosities  of  the 
OS  calcis,  and  terminates  under  the  heads  of  the  metatarsal  bones  in 
five  fasciculi  Each  of  these  fasciculi  bifurcates  to  embrace  the  base 
of  the  corresponding  toe,  and  is  attached  in  the  middle  to  the  sheath 
of  the  flexor  tendons,  and  at  either  side  to  the  head  of  the  metatarsal 
bone.  The  point  of  division  of  the  fascia  into  fasciculi  is  strength- 
ened by  transverse  bands,  which  preserve  the  solidity  of  the  fascia 
at  its  broadest  part  The  intervals  between  the  toes  give  passage  to 
the  digital  arteries  and  nerves  and  lumbricales  muscles. 

The  lateral  portiom  are  thin,  and  cover  the  sides  of  the  sole  of  the 
foot;  the^  are  continuous  behind  with  the  internal  and  external 
annular  bgament ;  and  on  the  mesial  side  with  the  central  portion. 
The  inner  portion  is  continuous  along  the  border  of  the  foot  with  the 
feuscia  of  the  dorsum ;  the  oiUer  portion  is  attached  to  the  os  calcia 
and  base  of  the  metatarsal  bone  of  the  little  toe,  forming  between 
these  points  a  thick  band,  which  gives  origin  to  part  of  the  abductor 
minimi  digiti  muscle. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to 
llie  soft  parts  situated  in  the  sole  of  the  foot,  these  three  portions 
of  fascia  send  processes  inwards^  which  form  sheaQia  foT  1]bft  aVSsstscX 
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muscles.  A  strong  septum  (intennuscular  septum^  is  given  off 
from  each  side  of  the  middle  portion  of  the  plantar  lascia,  which  is 
attached  to  the  tarsal  bones,  and  divides  tne  muscles  into  three 
groups,  middle  and  two  lateral ;  and  transverse  septa  are  stretdied 
between  these  to  separate  the  lavers.  The  superficial  lajer  of 
muscles  derive  part  of  their  origin  from  the  plantar  fascia. 

Gluteal  Region. 

Diesection. — The  subject  being  turned  on  its  face,  and  a  block 
placed  beneath  the  pubes  to  support  the  pelvis,  the  student  com- 
mences the  dissection  of  this  region  by  carrying  an  incision  from 
the  apex  of  the  coccyx  along  the  crest  of  the  ilium  to  its  anterior 
superior  spinous  process ;  or  vice  versd,  if  he  be  on  the  left  side.  He 
then  reflects  the  integument,  superficial  fascia,  and  deep  fascia, 
which  latter  is  verv  thin  over  this  muscle,  from  the  gluteus  maxi- 
mus  following  rigidly  the  course  of  its  fibres ;  and  having  exposed 
the  muscle  in  its  entire  extent,  he  dissects  the  int^ument  and 
superficial  fascia  from  off  the  deep  fascia  which  binds  down  the 
gluteus  medius,  the  other  portion  of  the  region. 

Gluteus  maximus.  Gemellus  superior, 

Gluteus  medius,  Obturator  intemns, 

Gluteus  minimus.  Gemellus  inferior, 

Pyriforniis,  Obturator  extemus, 

Quadratus  femoris. 

The  GLUTEUS  MAXIMUS  (y^ourbs,  nates)  is  the  thick,  fleshy 
mass  of  muscle,  of  a  trapezoid  shape,  which  forms  the  convexity  of 
the  nates.  In  structure  it  is  coarse,  being  made  up  of  fibres  col- 
lected into  large  fasciculi,  and  these  again  into  distinct  muscular 
masses,  separated  by  deep  furrows.  It  arUes  from  the  posterior  fifth 
of  the  crest  and  external  surface  of  the  ilium,  from  the  posterior  sur- 
face of  the  sacrum  and  coccyx,  and  from  the  great  sacro-ischiatic 
ligament.  It  passes  obliouely  outwards  and  downwards,  to  be 
VMerted  into  the  rough  line  leading  from  the  trochanter  major  to  the 
linea  aspera,  and  is  continuous  by  means  of  its  tendon  with  the 
fascia  lata  covering  the  outer  side  of  the  thigh,  and  with  the  ilio- 
tibial  band.  Several  bursse  are  situated  between  this  muscle  and 
subjacent  parts  :  one  upon  the  tuberosity  of  the  ischium,  one  between 
its  tendon  and  the  trochanter  major,  and  one  between  it  and  the 
tendon  of  the  vastus  extemus. 

Relations. — By  its  superficial  surface  with  a  thin  aponeurotic 
fascia,  which  separates  it  from  the  superficial  fascia  and  integument, 
and  near  its  insertion,  with  the  vastus  extemus.  By  its  deep  gwrfacs 
with  the  gluteus  medius,  pyriformis,  gemelli,  obturator  intemus, 
quadratus  femoris,  sacro-ischiatic  foramina,  great  sacro-ischiatic 
ligament,  tuberosity  of  the  ischium,  semi-membranosus,  semi-ten- 
dinosus,  biceps,  and  adductor  magnus ;  gluteal  vessels  and  nerve, 
ischiatic  veaaela  and  nerves,  and  internal  pudic  vessels  and  nerve. 
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By  lU  umtr  hor^  it  overlaps  tiie  gluteus  rnedins;  and  br  the 
Uwr  border  ConDs  the  lower  Ewrgin  of  the  nates.    The  f^nteua 
maximuB  moat  be  tumed  down  from  its  origin,  in  order  to  bnng  the 
next  muscles  into  view. 
Nem  Supply. — Inferior  gluteal  bnnch  of  the  lesser  ischiatic 


Tho  GLUTEnS  MEDIUS  is  placed  in  front  of,  rather  than 


by  a  process  of  the 


beneath,  the  gluteus 
deep  fascia,  which 
is  Terj  thick  and 
dense.  It  ante* 
Ijrom  the  outer  lip 
of  the  crest  of  the 
ilium  for  four- fifths 
its  length,  from  the 
surface  of  bone  be- 


lines  of  the  dorsnm 
ilii,  and  from  the 
thick  ftiscia  above 
mentioned, 
fibres  convene  to  [: 
the  outer  part  ofv 
the  trochanter  ma-  \ 
jor,  into  which  its 
tendon  is  in»tTted. 
BelationB.— By 

its  ruptrjicial  nir- 
fact  with  the  ten- 
sor vagins  femoris, 
glateuB  maxim  us, 
and  its  own  proper  fascia.  By  its  dtep  mrffKt  with  the  gluteus 
B  and  gluteal  veSBels  and  nerve.  By  ita  imcw  border  with 
iformis  muscle.  A  bursa  is  interposed  between  its  tendon 
e  upper  part  of  the  trochanter  major. 

Nerra  Sopp^.— Superior  gluteal  nerve,  from  the  sacral  plexus. 

This  musde  should  now  be  removed  from  its  origin  and  turned 
down,  to  expose  the  next,  which  is  situated  beneath  it. 

The  OLDTEUS  MZHIUUS  is  a  radiate  muscle  aririnp  from 
the  Bur&ce  of  the  dorsum  ilii,  between  the  middle  and  inferior 
curved  lines ;  its  fibres  converge  to  the  anterior  border  of  the  tro- 
chanter major,  into  which  it  is  tiuertoj  by  means  of  a  rounded  tendon. 
There  is  no  distinct  separation  between  the  gluteus  medius  and 
minimus  anteriorly. 

Balationa— By  its  tuperficial  mrfaee  with  the  slutena  medius 
and  ^ut^  vessels.  By  its  tjoip  imfiut  with  the  iliiun,  long  ten- 
don oT  the  rectus  femoris,  and  capsule  of  the  hip-joint.  A  buna  is 
inlffrpOMd  between  its  tendon  and  the  trochanter. 


e  pvrifori 
d  the  up] 


344  MUSCLBS  OF  THE  QLUTBAL  BEGION. 

Kexre  Supply.— Superior  gluteal  nerve. 

The  PYBIF0BMI8  {vyrurn^  a  pearX  t^e.,  pear-shaped,  cmKi  from 
the  anterior  surface  of  the  sacrum,  by  three  little  stipe  interposed 
between  the  anterior  sacral  foramina,  from  the  first  to  the  fourth, 
from  the  adjoining  surface  of  the  ilium,  and  from  the  greater  sacio- 
ischiatic  ligament  It  passes  out  of  the  pelvis  through  the  great 
sacro-ischiatic  foramen,  and  is  inseritd  by  a  rounded  tendon  into  the 
posterior  border  of  the  trochanter  major. 

Bdlations. — By  its  superficial  or  external  surface  with  the  sacrum 
and  gluteus  maximus.  By  its  deep  or  pdvie  surface  with  the  rectum, 
sacral  plexus  of  nerves,  branches  of  tne  internal  iliac  artery,  great 
sacro-ischiatic  notch,  and  capsule  of  the  hip-joint  By  its  upper 
border  with  the  gluteus  medius  and  gluteal  vessels  and  nerve.  By 
its  lower  border  with  the  gemellus  superior,  ischiatic  vessels  and 
nerves,  and  internal  pudic  vessels  and  nerve. 

Kexre  Supply. — A  branch  from  the  sacral  plexus. 

The  GEICBLLXJS  SIJPEBIOB  (gemellus,  double,  twin)  is  a 
small  slip  of  muscle  situated  immediatelv  below  the  pyriformis  ;  it 
arises  from  the  spine  of  the  ischium,  and  is  inserted  into  the  upper 
border  of  the  tendon  of  the  obturator  intemus,  and  into  the  upper 
border  of  the  trochanter  major.  The  gemellus  superior  is  not 
unfrequently  wanting. 

Relations. — By  its  superficial  swfface  with  the  gluteus  maximus, 
ischiatic  vessels  and  nerves,  and  internal  pudic  vessels  and  nerve. 
By  its  deep  surface  with  the  pelvis  and  capsule  of  the  hip-joint 

Kerve  Supply. — A  branch  from  the  sacral  plexus. 

The  OBTUBATOB  INTEBNXJS  arises  from  the  inner  sui&ce 
of  the  anterior  wall  of  the  pelvis,  being  attached  to  the  marsin  of 
bone  around  the  obturator  foramen  and  to  the  obturator  membrane. 
It  passes  out  of  the  pelvis  through  the  lesser  sacro-ischiatic  foramen, 
ana  is  inserted  by  a  flattened  tendon  into  the  inner  aspect  of  the 
upper  border  of  the  trochanter  major.  The  lesser  sacro-ischiatic 
notch,  over  which  this  muscle  plays  as  through  a  pulle^r,  is  fiioed 
with  cartUage,  and  provided  witn  a  synovial  bursa  to  facilitate  its 
movements.  The  tendon  of  the  obturator  is  bordered  above  and 
below  by  the  gemelli  muscles  ^hence  their  names),  which  are  in- 
serted into  the  sides  of  its  tendon,  and  appear  to  be  auxiliaries 
or  superadded  portions— external  origins,  in  fact,  of  the  obturator 
intemus. 

Belationa — By  its  superficial  or  posterior  SMrfoM  with  the  in- 
ternal pudic  vessels  and  nerve,  the  obturator  fascia,  which  separates 
it  from  the  levator  ani  and  viscera  of  the  pelvis,  the  sacro-ischiatic 
ligaments,  gluteus  maximus,  and  ischiatic  vessels  and  nervesL 
By  its  djufp  or  arderior  surface  with  the  obturator  membrane  and 
the  margin  of  bone  surrounding  it,  the  cartilaginous  puUey  of  the 
lesser  ischiatic  foramen,  external  surface  of  the  pelvis,  and  capsular 
ligament  of  the  hip-joint  By  its  upftr  border  within  the  pelvis,  with 
the  obturator  vessels  and  nerve  ;  externally  to  the  pelvis,  with  the 
gemellua  superior.    By  its  lower  border  with  the  gemellus  inferior. 


G£BISLi;US  INFERIOBr-QUADKATUS  FEMORB.  345 

Kenre  Supply. — A  special  branch  of  the  sacral  plexus. 

The  GElGSLLnS  INFEBIOK  arises  &om  the  Bosterior  border 
of  the  tuberosity  of  the  ischium,  and  is  inserted  into  tne  lower  border 
of  the  tendon  of  the  obturator  intemus,  and  into  the  upper  border  of 
the  trochanter  major. 

BelatioiUL — By  its  superficial  surface  with  the  gluteus  maximus, 
and  ischiatic  vessels  and  nerves.  By  its  deep  sutface  with  the 
external  surface  of  the  pelvis  and  capsule  of  the  hip-joint  By  its 
upper  border  with  the  tendon  of  the  obturator  intemus.  By  its 
lower  border  with  the  tendon  of  the  obturator  extemus  and  quadratus 
femoris. 

Nerve  Supply. — A  branch  from  the  sacral  plexus. 

In  this  region  onlv  the  tendon  of  the  obturator  extemus  cian  be 
seen ;  it  is  situated  aeepl v  between  the  gemellus  inferior  and  upper 
border  of  the  quadratus  ^moris.  To  expose  the  muscle  fully,  it  is 
necessary  to  dissect  it  on  the  anterior  part  of  the  thigh,  after  the 
removal  of  the  pectineus,  adductor  longus,  and  adductor  brevia. 

The  OBTURATOK  EZTEBNUS  muscle  {obturarey  to  stop  up) 
arises  from  the  obturator  membrane  and  from  the  surfeu^  of  the  bone 
immediately  surrounding  it  anteriorly — viz.,  from  the  ramus  of  the 
pubes  and  ischium ;  its  tendon  passes  outwards  behind  the  neck  of 
the  femur,  to  be  inserted  into  the  digital  fossa  of  the  trochanter  major. 
When  the  femur  is  rotated  outwaras  the  tendon  of  this  muscle  lies 
in  the  groove  between  the  acetabulum  and  tuberosity  of  the  ischium. 

Relations. — By  its  superficial  or  anterior  surface  with  the  tendon 
of  the  psoas  and  iliacus,  pectineus,  adductor  brevis  and  magnus, 
obturator  vessels  and  nerve.  By  its  de^  or  posterior  surface  with 
the  obturator  membrane  and  margin  of  bone  which  surrounds  it, 
the  lower  part  of  the  capsule  of  the  hip- joint  and  quadratus  femoris. 

Nerve  Supply. — The  obturator  nerve. 

The  QUADRATUS  FEMORIS  (sq^uare-shaped)  arises  from  the 
external  Dorder  of  the  tuberosity  of  tne  ischium  ;  and  is  inserted  into 
a  rough  line  on  the  posterior  border  of  the  trochanter  major,  which 
is  thence  named  linea  quadrati. 

Relations. — By  its  posterior  surface  with  the  gluteus  maximus, 
and  ischiatic  vessels  and  nerves.  By  its  anterior  surface  with  the 
tendon  of  the  obturator  extemus  and  trochanter  minor,  a  ^niovial 
bursa  often  separating  it  from  the  latter.  By  its  upper  border  with 
the  gemellus  inferior ;  and  by  the  lower  border  with  the  adductor 
magnus. 

Nenre  Supgdy. — A  branch  from  the  sacral  plexus. 

Action& — ^The  glutei  muscles  are  abductors  of  the  thigh,  when 
they  take  their  fixed  point  from  the  pelvis.  Taking  their  fixed 
point  from  the  thigh,  they  steady  the  pelvis  on  the  head  of  the 
femur ;  this  action  is  peculiarly  obvious  in  standing  on  one  leg :  they 
assist  also  in  carrying  the  leg  forward  in  progression.  The  gluteus 
minimus  being  attached  to  the  anterior  ooraer  of  the  trodianter 
major,  rotates  the  limb  slightly  inwards.  The  gluteus  medius  and 
maximus,  from  their  insertion  into  the  posterior  aspect  oi  tk^\y^\i<^ 
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rotate  the  limb  outwanla ;  th«  latter  is,  moieover,  a  tenaor  of  the  &Ki* 
of  the  thi^h,  and  through  the  agencj  of 
the  ilio-tibiai  baud  acta  as  an  extauor  of 
the  leg  on  the  thigh.  The  other  miuclM 
rotete  the  limb  outtrarda,  evertiDg  the 
knee  and  foot ;  hence'  thejr  are  named 
external  rotatora. 

The  obturator  extemna,  be«id«e  being  an 
external  rotator,  ia  alio  a  flexor  and  adane* 
tor  of  the  thigh. 

Anterior  Femoral  Regioa. 
Tensor  raginie  femoria,     Vaatue  intemiu, 
SortoriuB,  Vastus  eztemni, 

Bectiu  femoris,  Cnmns; 

DlBMcUon.— Uake  an  iuciaioii  along 
the  line  of  Foupart't  ligament,  ftom  the 
anterior  saperior  spinous  process  of  the 
ilium  to  the  spine  of  the  pubee ;  and  a 
second,  from  the  inner  end  of  the  preced- 
ing, down  the  inner  aide  of  the  thigh,  and 
acroes  the  inner  condyle  of  the  femur  to 
about  two  inches  below  the  head  of  the 
tibia,  where  it  may  be  bounded  bj  a 
transverGe  inciaion.  Turn  back  the  in- 
tegument from  the  whole  of  this  reojon, 
and  examine  the  superficial  fascia ;  wnich 
is  next  to  be  removed  in  the  same  manner. 
After  the  deep  fascia  has  been  well  con- 
sidered, it  is  likewise  to  be  removed,  by 
dieaectiug  it  off  in  tlie  course  of  the  fibres 
of  the  muscles.  As  it  might  not  be  con- 
venient to  the  Junior  student  to  expoae  so 
larfie  a  surface  at  once  as  ordered  in  this 
rm.  311,— MunciiuDf  thsantii-  ilissection,  the  vertical  incision  may  be 
o("hoU^im"?™uimtortoi  '^'^^^ed  by  one  or  two  transverHe  incisiona, 
lutHrior  ipUicii^  pnKiiH  3  OS  may  be  deemed  most  proper. 
oijjMu.  mMUu..  ..  i.n«r  The  TENBOE  VAOIN.ffi  FEHOSIS 
lnS™e  [«Sm"  ills  li^ioiTO  (stretcher  of  the  sheath  of  the  thigh)  is  a 
InfertDTiy.  I.  Sutorliu,  t.  short  flat  muscle,  situated  on  the  outer  side 
f*l"^  '1  .^'  "^"^  oi  the  hip.  It  ari4e*  from  the  crest  of  the 
siu.  lo.  iLiMiu  injamiu.  ilium,  near  its  antenor  supertor  spinous 
II.  Pku  nuoniu.  ii.  p«-  process,  and  from  the  notch  between  the 
J!^'"irt'<rf  ih.°*^dSStli  ^"f  anterior  spinous  processes,  and  is  *it- 
nu|[n'<*-    •!-  QihUI*.  lerUd  between  two  layers  of  the  bacia  lata 

at  about  one-fourth  down  the  thiah. 
Belatioiu, — By  its  ntperfieiai  turfaet  with  the  foscia  lata  and 
xnt^umenL    By  its  daep  turface  with  an  internal  layer  of  the  fascia 
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lata,  gluteus  mediua,  rectus,  and  vastus  extemus.     B7  its  inner 
border  near  its  origin  with  the  sartorius. 

Nerve  Supply. — Superior  gluteal  nerve. 

The  SABTOBIUS  (tailor's  muscle)  is  a  long  ribbon-like  muscle, 
writing  from  the  anterior  superior  spinous  process  of  the  ilium,  and 
from  the  notch  immediately  below  that  process ;  it  crosses  obliquely 
the  upper  third  of  the  thigh,  descends  behind  the  inner  condyle  of 
the  femur,  and  is  interied  by  an  aponeurotic  expansion  into  Uie  upper 
part  of  the  inner  side  of  the  tibia,  nearly  as  isix  forward  as  the  crest 
This  expansion  covers  in  the  insertion  of  the  tendons  of  the  gracilis 
and  semi-tendinosus  muscles.  The  inner  border  of  the  sartorius 
muscle  is  the  guide  to  the  operation  for  tying  the  femoral  artery  in 
the  middle  of  its  course ;  and  the  outer  boundary  of  Scarpa's  tnan- 
gular  space. 

Nerve  Supply. — Anterior  crural  nerve. 

Belations. — By  its  tuperilcUd  mrface  with  the  fascia  lata  and 
cutaneous  nerves.  By  its  aeep  sfwrfc^ce  with  the  psoas  and  iliacus, 
rectus,  sheath  of  the  femoral  vessels,  vastus  intemus,  adductor 
longus,  adductor  magnus,  gracilis,  long  saphenous  nerve,  internal 
lateral  ligament  of  the  knee-joint  By  its  expanded  insertion  with 
the  tendons  of  the  gracilis  and  semi-tendinoeus,  a  synovial  bursa 
b^ng  interposed.  At  the  knee-joint  its  posterior  border  is  in  relation 
with  the  internal  saphena  vein. 

SCABPA'S  SPACE. — This  is  a  triangular  space  of  some  surgical 
importance  situated  at  the  upper  part  of  the  thigh  ;  in  its  upper  part 
femoral  hernia  takes  place,  and  in  its  lower  part  ligature  of  the 
femoral  artery  is  usually  performed.  Its  base  is  formed  by  Poupart's 
ligament,  its  inner  border  b^  the  adductor  longus,  its  outer  border 
by  the  sartorius  muscle,  and  its  apex  is  at  the  point  where  the  latter 
muscle  crosses  the  artery.  Its  floor  is  formed  bv  the  iliacus,  psoas, 
pectineus,  adductor  longus,  and  a  small  part  of  the  adductor  brevis. 
A  perpendicular  line,  orawn  from  the  middle  of  the  base  to  the 
apex  of  this  triangle,  immediately  overlies  the  femoral  artery  with 
its  sheath. 

The  BEOTUS  FEMOKIS  is  a  fusiform  muscle  placed  in  the 
middle  of  the  anterior  aspect  of  the  thigh.  It  arises  by  a  flattened 
tendon  from  the  space  between  the  inferior  curved  line  of  the  dorsum 
of  the  ilium  and  the  upper  margin  of  the  acetabulum,  its  fibres  being 
intimately  blended  with  the  circular  fibres  of  the  capsular  ligament 
of  the  hip,  and  with  the  cotyloid  ligament ;  this  is  usually  described 
as  the  reflected  head.  The  muscle  is  also  connected  by  means  of 
a  rounded  accessory  band  of  condensed  areolar  tissue  with  the 
anterior  inferior  spme  of  the  ilium,  and  by  a  falciform  process  to 
about  an  inch  of  tne  anterior  border  of  the  ilium  above  the  inferior 
spine ;  this  connection  is  generallv  regarded  as  the  direct  continua- 
tion of  the  muscle,  and  is  described  as  the  straight  head.  These 
heads  are  connected  by  a  deep  process  of  the  ilio-tibial  band  and  by 
areolar  and  adipose  tissue  situated  between  the  two  layers  of  that 
process  of  fascia.    The  body  of  the  muscle  is  spindle-aha^^^d^  «sA 
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IB  composed  of  fleshy  and  tendinous  fibres  disposed  in  the  following 
manner:  the  Buoerior  tendon  as  it  descends  spreads  out  into  an 
anoneurosis  whicn  covers  the  anterior  surface  of  the  upper  third 
01  the  muscle,  and  sends  a  tendinous  band  between  the  fleshy  fibres 
as  far  as  the  lower  third  of  the  thigh ;  the  inferior  tendon,  in  like 
manner,  spreads  out  on  the  back  part  of  the  muscle,  so  as  to  form 
an  aponeurosis  which  covers  the  lower  two-thirds  of  that  aspect 
Between  these  two  the  fleshy  fibres  pass,  beinc  arranged  in  a  penni- 
form  manner,  those  in  the  middle  of  the  migh  being  connected 
anteriorly  with  the  tendinous  band  above  described  as  originating 
from  the  upper  aponeurosis.  The  lower  tendon  becomes  narrowed 
a  few  inches  above  the  patella  into  a  flat  band  which  receives  on 
its  borders  the  attachment  of  some  fibres  of  the  vastus  extemus  and 
intemus,,  and  is  inserted  into  the  anterior  edge  of  the  upper  suifBce 
of  the  pateUa. 

KelationB. — By  its  guperfidal  mrfaee  with  the  gluteus  medius, 
psoas  and  iliacus,  sartorius ;  and  for  the  lower  thr^-fourths  of  its 
extent  with  the  fascia  lata.  By  its  deep  surface  with  the  capsule 
of  the  hip-joint,  external  circumflex  vessels,  crureus,  vastus  intemus 
and  extemus. 

Nerve  Supply. — Anterior  crural  nerve. 

The  rectus  must  now  be  divided  through  its  middle,  and  the  t#o 
ends  turned  aside  to  bring  clearly  into  view  the  next  muscles. 

The  VASTUS  EZTEBNUS  arises  from  the  upper  end  of  the  spiral 
line  of  the  femur  as  far  inwards  as  the  external  cervical  tubercle, 
from  the  inferior  border  of  the  great  trochanter  ^where  that  process 
joins  the  shaft  of  the  bone),  from  the  line  leading  from  the  great 
trochanter  to  the  linea  aspera,  from  the  outer  lip  of  the  latter  as 
far  down  as  its  bifurcation,  and  from  the  external  intermuscular 
septum.  At  the  point  of  its  attachment  where  it  lies  against  the 
insertion  of  the  gluteus  maximus,  it  becomes  blended  with  the 
tendon  of  that  muscle,  and  where  the  two  muscles  glide  over  each 
other  a  bursa  is  interposed.  The  greater  part  of  the  superficial 
surface  is  aponeurotic,  this  being  usually  the  case  with  the  upper 
three-fourths,  excepting  the  anterior  border;  the  fleshy  fibres  run 
downwards  and  slightly  forwards,  passing  from  the  superficial 
aponeurosis  to  one  situated  on  the  deep  aspect  of  the  muscle  and 
derived  from  the  tendon  of  insertion.  The  lower  fleshy  fibres  are 
more  oblique  than  the  upper ;  they  are  inserted  into  a  narrow  thick 
tendon  which  is  intimately  connected  with  the  crureus  and  rectus ; 
from  this  tendon  fibrous  expansions  are  given  off*,  which,  blending 
with  similar  processes  derived  from  the  other  extensor  muscles, 
form  a  fibrous  capsule  which  passes  over  the  lateral  aspect  of  the 
front  of  the  knee-joint,  and  is  inserted  into  the  head  of  the  tibia. 
The  tendon  of  insertion  gives  ofi"  an  aponeurosis  which  lines  the 
deep  surface  of  the  muscle  for  the  lower  half  of  its  extent ;  traced 
downwards  the  tendon  is  found  to  be  inserted  into  the  upper  half  of 
the  outer  border  of  the  patella. 

It  IB  often  difiScult  to  define  the  anterior  edge  of  this  muscle,  and 
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to  distingaish  its  fibres  from  those  of  the  cruieus,  but  the  line  of 
separation  is  almost  invariably  indicated  b^  the  course  of  the  ex- 
ternal circumflex  vessels,  and  tne  nerve  passing  to  the  muscle  itself. 

Relations. — By  its  superfiGial  surface  with  the  fascia  lata,  rectus, 
biceps,  semi-membranosus,  and  gluteus  maximus.  £7  its  deep  twrface 
with  the  crureus  and  femur. 

Henre  Snpply. — Anterior  crural  nerve. 

The  VASTUS  INTEBNUS  cmses  from  the  spiral  line  of  the 
femur,  from  the  internal  cervical  tubercle  to  the  point  where  that 
line  joins  the  linea  aspera,  and  from  the  inner  border  of  the  latter  as 
far  as  the  groove  for  the  femoral  artery.  As  was  observed  with  the 
vastus  extemus,  the  superficial  portion  of  the  muscle  is  chiefly 
aponeurotic,  excepting  at  the  lower  third  of  the  thigh,  where  it 
becomes  fleshy.  The  fleshy  fibres  below  the  groove  for  the  artery 
spring  from  the  rounded  tendon  of  insertion  of  the  adductor  magnus 
and  the  fibrous  membrane  which  unites  that  tendon  with  the  in- 
ternal supracondylar  line.  The  fibres  of  the  vastus  extemus  are 
connectea  at  their  origin  with  those  of  the  adductor  muscles ;  they  lie 
upon  and  clothe  the  inner  surface  of  the  femur,  but  are  not  attached 
to  it  The  muscle  is  inserted  by  a  tendon  common  to  it,  the  crureus, 
vastus  extemus  and  rectus,  into  the  front  of  the  inner  half  of  the 
base  of  the  patella,  but  the  lower  fibres  pass  directly  to  the  inner 
border  of  that  bone  without  joining  the  tendon,  and  mm  this  latter 
portion  of  the  muscle  an  aponeurosis  is  prolonged  to  be  inserted 
immediately  below  the  inner  tuberosity  of  the  tibia,  some  of  its 
fibres  joining  the  internal  lateral  ligament  of  the  knee.  In  its 
upper  part  the  muscle  is  often  blended  with  the  crureus,  but  their 
line  of  separation  may  be  made  out  by  following  the  course  of  a 
small  nerve  which  is  derived  from  the  upper  branch  to  the  vastus 
intemus,  and  passes  down  between  the  vastus  intemus  and  crureus 
to  be  distributed  to  the  subcrureus  and  upper  part  of  the  s3movial 
pouch  of  the  knee. 

Kelatioilfl. — By  its  mverficicU  surface  with  the  psoas  and  iliacus, 
rectus,  sartorius,  femoral  artery  and  vein,  and  saphenous  nerve, 
pectineus,  adductor  longus,  brevis,  and  magnus,  and  fascia  lata.  By 
its  deep  surface  with  the  crureus  and  femur. 

Nerve  Supply. — Anterior  crural  nerve. 

The  CBUBEXJS  (cms,  the  leg)  consists  of  four  laminae  placed 
one  over  the  other ;  separated  above,  at  their  origin,  by  intervals 
of  bare  bone,  but  fused  below.  The  first  of  these  is  placed  super- 
ficially to  the  rest,  and  arises  from  the  spiral  line  to  the  outer 
side  of  the  internal  cervical  tubercle ;  its  attachment  passes  from 
thence  down  the  outer  surface  of  the  bone  to  the  gluteal  ridge,  and 
is  continued  downwards  along  the  outer  lip  of  the  linea  aspera  and 
external  intermuscular  septum.  Below  the  point  where  tne  linea 
aspera  divides,  the  fibres  cease  to  arise  from  bone,  but  continue  to 
spring  from  the  external  intermuscular  septum  close  to  its  attach- 
ment to  the  supracondylar  line.  The  second  layer  lies  beneath  the 
first,  and  is  attached  lower  down  on  the  shaft  of  the  fem.\\x^  «a\si^\\& 
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third  and  fourth  in  like  manner  lie  heneath  and  helow  the  second* 
Each  layer  arifles  entirely  hy  fleshy  fihres  in  the  form  of  an  arched 
process,  which  extends  from  the  inner  horder  of  the  ahaft  trans- 
Tersely  across  its  front,  and  then  obliquely  down  its  outer  sorfiu^e 
for  a  short  distance  to  the  linea  aspera,  where  it  blends  with  the 
adjacent  layers  of  the  crureus,  the  vastus  extemus  and  external 
intermuscular  septum.  The  lower  two-thirds  of  the  anterior  sorfisce 
of  the  crureus  is  aponeurotic,  the  aponeurosis  being  narrow  below, 
where  it  lies  in  the  middle  of  the  limb,  and  spreads  out  above,  where 
it  covers  the  whole  of  the  anterior  and  part  of  the  outer  surfisoe. 
The  crureus  is  inserted  by  means  of  the  common  tendon  into  the 
upper  surface  of  the  patella.* 

xtelations. — By  its  mperficial  surface  with  the  external  circumflex 
vessels,  rectus,  vastus  intemus  and  extemus.  By  its  deep  turfaes  with 
the  femur,  sub-crureus,  and  synovial  membrane  of  the  xnee-joint. 

Nerve  Supply. — Anterior  crural  nerve. 

The  four  muscles  above  described  are  often  grouped  tinder  one 
common  title  as  the  quadriceps  extensor  cnuis;  or,  the  three 
muscles  most  inti mutely  connected,  the  two  vasti  and  l^e  crureus, 
receive  the  name  of  triceps  femoralis. 

SUB-CBXJBEXJS. — When  the  crureus  is  divided  from  its  inser- 
tion, a  small  muscle  is  seen  upon  the  lower  part  of  the  femur ;  it 
generally  consists  of  two  fasciculi,  external  and  internal,  which  are 
inserted  into  the  pouch  of  synovial  membrane  that  extends  upwards 
from  the  knee-joint,  behind  the  patella;  and  is  named,  from  its 
situation,  sub-crureus.  It  would  seem  to  be  intended  to  support  the 
synovial  membrane. 

Actions. — The  tensor  vaginae  femoris  renders  the  fascia  lata  tense, 
and  slightly  inverts  the  limb.  The  sartorius  flexes  the  leg  upon 
the  thigh,  and,  continuing  to  act,  the  thigh  upon  the  pelvis,  at  the 
same  time  carrying  the  leg  across  that  of  the  opposite  side,  into  the 
position  in  which  tailors  sit ;  hence  its  name.  Taking  its  fixed 
point  from  below,  it  assists  the  extensor  muscles  in  steadying  the 
leg,  for  the  support  of  the  trunk.  The  other  four  muscles  nave 
been  collectively  named  quadriceps  extensor,  from  their  similarity 
of  action.  They  extend  the  leg  upon  the  thigh,  and  obtain  a  great 
increase  of  power  by  their  attachment  to  the  patella,  which  acts  as 
a  fulcrum.  Taking  their  fixed  point  from  the  tibia,  they  steady 
the  femur  upon  the  leg,  and  the  rectus,  being  attached  to  the  pelvis, 
serves  to  balance  the  trunk  upon  the  lower  extremity. 

Internal  Femoral  Region. 

Iliacus  intemus,  Adductor  longus, 

Psoas  magnus,  Adductor  brevis, 

Pectineus,  Adductor  magnus. 

Gracilis. 

*  The  above  description  of  the  extensor  muscles  is  condensed  from  an  exhaustiva 
Account  given  b^Mr.  W.  Roger  Williams,  M.RC.iS.,  in  the  Journal  of  AiuUomy  and 
JPAytiolo^,  ToL  x!^  p.  904. 
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Disseddon. — ^These  nraades  are  exposed  by  the  removal  of  the 
inner  flap  of  interment  recommended  in  the  dissection  of  the  an- 
terior femoral  region.  The  iliacus  and  ppoas  arising  ^m  within 
the  abdomen  can  only  be  seen  in  their  entire  extent  after  the  removid 
of  the  viscera  from  that  cavity. 

The  HiIAOUS  INTEBNUS  is  a  flat  radiated  muscle.  It  arisei 
from  the  fossa  of  the  ilium,  ilio-lnmbar  ligament,  base  of  the  sacmm, 
internal  lip  of  the  crest,  and  anterior  border  of  the  bone ;  and  after 
escaping  beneath  the  crural  arch  and  joining  the  tendon  of  the  psoas, 
is  imerted  into  the  trochanter  minor  of  the  femur.  A  few  fibres  of 
this  muscle  are  derived  from  the  base  of  the  sacrum,  and  others 
from  the  capsular  ligament  of  the  hip-joint 

Theile,  with  several  other  anatomists,  recards  the  iliacus  intemus 
and  psoas  magnus  as  a  single  muscle  arising  by  two  heads :  the  iliacus 
has  no  proper  tendon,  its  muscular  fibres  being  inserted  into  that 
of  the  psoas.  He  describes  the  combined  muscle  under  the  name  of 
flexor  femor%8» 

Belatioilfl. — By  its  anterior  surfaee,  within  the  pelvis,  with  the 
external  cutaneous  nerve  and  iliac  fascia,  which  latter  separates  it 
from  the  peritoneum,  on  the  right  from  the  csecum,  and  on  the  left 
from  the  sigmoid  flexure  of  the  colon ;  eoUemally  to  the  pelvis,  with 
the  fascia  lata,  rectus,  and  sartorius.  By  its  posterior  surface  with 
the  iliac  fossa,  marcin  of  the  pelvis,  and  capsule  of  the  hip-joint, 
a  synovial  bursa  of  Large  size  being  interposed.  This  bursa  some- 
times communicates  with  the  synovial  membrane  of  the  ilio-femoral 
articulation.  By  its  inner  border^  with  the  psoas  magnus  and  crural 
nerve. 

Nerve  Supply. — Anterior  crural  nerve. 

The  Iliac  Fascia  (lumbo-iliaca)  is  the  aponeurotic  investment 
of  the  psoas  and  iliacus  muscle ;  and  like  the  transversalis  fascia, 
is  thick  below,  and  becomes  gradually  thinner  as  it  ascend&  It 
is  attached  superiorly,  along  the  edge  of  the  psoas,  to  the  anterior 
lamella  of  the  aponeurosis  of  the  transversalis  muscle,  to  the  liga- 
mentum  arcuatum  internum,  and  to  the  bodies  of  the  lumbar  ver- 
tebrae, leaving  arches  corresponding  with  the  constricted  part  of  the 
vertebrae  for  the  transit  of  the  lumbar  vessels.  Lower  down  it 
passes  beneath  the  external  iliac  vessels,  and  is  attached  along  the 
margin  of  the  true  pelvis ;  externally  it  is  connected  to  the  crest  of 
the  ilium ;  and,  inferiorly,  to  the  outer  two-thirds  of  Pou^ut's 
ligament,  where  it  is  continuous  with  the  transversalis  fascia,  rass- 
ing  beneath  Poupart's  ligament,  it  surrounds  the  psoas  and  iliacus 
muscle  to  its  termination,  and  beneath  the  inner  part  of  the  femoral 
arch  forms  the  posterior  segment  of  the  crural  canal  or  sheath  of  the 
femoral  vessels. 

The  PSOAS  MAGNUS  (^6a,  lumbus,  a  loin^  situated  by  the 
side  of  the  vertebral  colunm  in  the  loins,  is  a  long  fusiform  muscle. 
It  arises  from  the  bodies  and  bases  of  transverse  processes  of  the  last 
dorsal  and  all  the  lumbar  vertebrae.  It  also  takes  its  origin  from 
the  intervertebral  substance,  and  from  a  series  of  tendino^QA  %sO&i<«& 
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attached  to  the  vertebrae,  and  intended  for  the  protection  of  the 
lumbar  vessels  and  branches  of  the  sympathetic  nerve  in  their 
passage  between  the  muscle  and  the  bone.  From  thia  extensive 
origin  the  muscle  passes  along  the  mar^  of  the  brim  of  the  pelvis, 
and  beneath  Poupart's  ligament,  to  its  insertion.  The  tendon  of  the 
psoas  magnus  is  joined  by  the  iliacus,  and  interied  into  the  posterior 
part  of  the  trochanter  minor,  a  bursa  being  interposed. 

Relations. — By  its  anterior  surf  ace  with  the  ligamentum  arcnatum 
internum  of  the  diaphragm,  kidney,  psoas  parvus,  geitito-cmral 
nerve,  sympathetic  nerve,  psoas  fascia,  peritoneum,  colon,  and  along 
its  pelvic  border,  the  common  and  external  iliac  artery  and  vein. 
By  its  posterior  surface  with  the  lumbar  vertebrae,  lumbar  arteries, 
quadratus  lumborum  (from  which  latter  it  is  separated  by  the 
anterior  layer  of  the  aponeurosis  of  the  transversalis),  and  croral 
nerve,  which,  near  Poupart's  ligament,  reaches  its  outer  side.  The 
lumbar  plexus  of  nerves  is  situated  in  the  substance  of  the  posterior 
part  of  the  muscle.  In  the  thigh  the  muscle  is  in  relation  with  the 
fascia  lata  in  front  y  the  border  of  the  pelvis  and  hip-joint,  from 
which  it  is  separated  by  the  synovial  membrane,  common  to  it  and 
tlie  preceding  muscle,  behind y  the  crural  nerve  and  iliacus  muscle 
to  toe  outer  side ;  and  the  femoral  artery,  by  which  it  is  slightly 
overlaid,  to  the  inner  side. 

Nerve  Snpply. — Branches  from  the  lumbar  plexus. 

The  PEOTINEUS  is  a  flat  and  quadrangular  muscle ;  it  arises 
from  the  pectineal  line  {pecten,  a  crest)  of  the  os  pubis,  and  from 
the  surface  of  bone  in  front  of  that  line.  It  is  inserted  into  the 
ridge  leading  from  the  lesser  trochanter  to  the  linea  aspera  of  the 
femur. 

Relations. — By  its  anterior  surface  with  the  pubic  portion  of  the 
fascia  lata,  which  separates  it  from  the  femoral  artery  and  vein  and 
internal  saphenous  vein,  and  lower  down  with  the  profunda  artery. 
By  its  posterior  surface  with  the  capsule  of  the  hip-joint,  obturator 
extemus,  and  adductor  brevis,  the  obturator  vessels  oeing  interposed. 
By  its  external  border  with  the  psoas,  the  femoral  artery  resting  on 
the  line  of  intervaL  By  its  intemcU  border  with  the  outer  edge  of 
the  adductor  longus.  Obturator  hernia  is  situated  directly  bemnd 
this  muscle,  which  forms  one  of  its  coverings. 

Nerve  Supply. — This  muscle  receives  one  branch  from  the  an- 
terior crural,  and  another  from  the  obturator. 

The  ADDUCTOR  LONGUS  (adducere,  to  draw  to),  the  most 
superficial  of  the  three  adductors,  arises  by  a  round  and  thick  tendon 
from  the  front  surface  of  the  os  pubis,  immediately  below  the  angle 
of  that  bone  ;  and,  assuming  a  flattened  and  expanded  form  as  it 
descends,  is  inserted  into  the  middle  third  of  the  inner  lip  of  the 
linea  aspera. 

Relations. — By  its  anterior  surface  with  the  pubic  portion  of  the 
fascia  lata,  and  near  its  insertion,  with  the  femoral  artery  and  vein. 
By  its  posterior  surface  with  the  adductor  brevis  and  magnus,  an- 
terior  biunches  of  the  obturator  vessels  and  nerve,  and,  near  its 
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inseTtioii,  profunda  artery  and  vein.  By  its  outer  border  with  the 
pectineuB,  oy  the  inner  border  with  the  gracilis.  The  pectineus  must 
be  divided  near  its  origin  and  turned  outwards,  ana  the  adductor 
longUB  through  its  mid£e,  turning  its  ends  to  either  side,  to  bring 
into  view  the  adductor  brevis. 

Nerve  Supply. — Obturator  nerve. 

The  ADDXJOTOK  BREVIS,  placed  behind  the  pectineus  and 
adductor  longus,  is  fleshy,  and  thicker  than  the  adductor  lonsus ;  it 
arises  from  the  body  of  the  os  pubis,  and  is  inserted  into  the  line 
leading  from  the  lesser  trochanter  to  the  linea  aspera,  immediately 
behind  the  insertion  of  the  pectineus. 

Nerve  Supply. — Obturator  nerve. 

BelatioiUL — By  its  anterior  surface  with  the  pectineus,  adductor 
longus,  and  anterior  branch  of  the  obturator  nerve  and  artery.  By 
its  vo^erior  surface  with  the  adductor  magnus.  By  its  outer  border 
with  the  obturator  extemus,  and  tendon  of  the  psoas  and  iliacus. 
By  its  inner  border  with  the  gracilis  and  adductor  magnus.  It  is 
pierced  near  its  insertion  by  the  middle  perforating  artery.  The 
adductor  brevis  may  now  be  divided  from  its  origin  and  turned 
outwards,  or  its  inner  two-thirds  may  be  cut  away  entirely,  when 
the  adductor  magnus  muscle  will  be  exposed  in  its  entire  extent 

The  ADDUCTOK  MAGNUS  is  a  broad  triangular  muscle, 
forming  a  septum  of  division  between  the  muscles  situated  on  the 
anterior  and  those  on  the  posterior  aspect  of  the  thigh.  It  arises  by 
fleshy  fibres  from  the  ramus  of  the  pubes  and  ischium  and  from  the 
anterior  border  of  the  tuber  ischii ;  and  radiating  in  its  passage  out- 
wards, is  inserted  into  the  line  leading  from  the  great  trochanter  to  the 
linea  aspera,  to  the  whole  length  of  the  middle  up  of  the  linea  asnera^ 
and  by  a  rounded  tendon  into  a  small  spine  on  the  inner  condyle  of 
the  femur.  The  adductor  magnus  is  pierced  by  five  openings ;  the 
three  superior,  for  the  three  perforating  arteries ;  the  fourth,  for  the 
termination  of  the  profunda.  The  fifth  is  the  large  oval  opening,  ia 
the  tendinous  portion  of  the  muscle,  that  gives  passage  to  the  femoral 
vessels. 

Relations. — By  its  anterior  surface  with  the  pectineus,  adductor 
brevis,  adductor  longus,  femoral  artery  and  vein,  and  profunda 
artery  and  vein,  with  their  branches.  By  its  posterior  surface  with 
the  semi-tendinosus,  semi-membranosus,  biceps,  and  gluteus  maxi- 
muB.  By  its  inner  border  with  the  gracilis  and  sartorius.  By  ita 
upper  border  witl^  the  obturator  extemus  and  quadratus  femoris. 

Nerve  Supply. — Obturator  nerve. 

The  GRAGILI8  (slender)  is  situated  along  the  inner  border  of 
the  thigh.  It  arises  by  a  broad  but  very  thin  tendon,  from  the  body 
of  the  OS  pubis  along  the  edge  of  the  symphysis;  and  from  the 
margin  of  the  ramus  of  the  pubes  and  ischium ;  it  is  inMrted  by  a 
rounded  tendon  into  the  upper  part  of  the  inner  side  of  the  tibia, 
nearly  as  far  forwards  as  the  crest,  beneath  the  expansion  of  the 
8artoriu& 

Rell^OHfl, — By  ita  inner  or  superficial  surface  with  th^  &ada^\aiu^ 
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and  below  with  the  sartorius  and  internal  saphenoua  nerve;  the 
internal  saphena  vein  crosses  it  lying  superficiallv  to  the  fascia  lata. 
By  its  outer  or  deep  mrfaee  with  the  adductor  longos,  brevis,  and 
ma^us,  and  the  internal  lateral  ligament  of  the  knee-joint,  from 
which  latter  it  is  separated  by  a  s^ovial  bursa  common  to  it  and 
the  tendons  of  the  gracilis  and  semi-tendinosus. 

Nerve  Snpply. — Obturator  nerve. 

Actions. — The  iliacus,  psoas,  pectineus,  and  adductor  longuB 
muscles  flex  the  thi^h  upon  the  pelvis,  and  at  the  same  time,  from 
the  obliquity  of  their  insertion  into  the  lesser  trochanter  and  linea 
aspera,  rotate  the  limb  outwards;  the  pectineus  and  adductors 
adduct  the  thigh  powerfully,  and  from  the  manner  of  Hieir  in- 
sertion into  the  linea  aspera,  assist  in  rotating  the  limb  ontwards. 
The  gracilis  is  an  adductor  of  the  thigh ;  but  contributes  to  the 
flexion  of  the  leg,  by  its  attachment  to  tne  tibia. 

Posterior  Femoral  Region. 

Biceps  femoris,  Semi-tendinosus, 

Semi-membranosus. 

Dissection. — Remove  the  integument  and  fascia  from  the  posterior 
part  of  the  thigh  by  two  flaps,  and  turn  aside  the  gluteus  mazimus 
irom  the  upper  part ;  the  muscles  may  then  be  examined. 

The  BICEPS  FEMOBIS  {bis,  double  ;  capiU,  head  ;  flexor  cruris) 
arises  by  two  heads,  one  (long  head)  by  a  common  tendon  with 
the  semi-tendinosus  from  the  upper  and  back  part  of  the  tuber 
ischii ;  the  other  (short  head),  muscular  and  much  shorter,  from  the 
lower  two-thirds  of  the  external  border  of  the  linea  aspera,  external 
supracondylar  ridge,  and  external  intermuscular  septum.  The 
biceps  forms  the  outer  hamstring,  and  is  inserted  by  a  strong  tendon 
into  the  head  of  the  fibula ;  one  portion  of  the  tendon  being  con- 
tinued downwards  into  the  fascia  of  the  leg,  and  another  being 
attached  to  the  outer  tuberosity  of  the  tibia.  At  its  insertion  into 
the  fibula  the  tendon  divides  into  two  portions,  between  which  the 
long  external  lateral  ligament  of  the  knee  passes,  a  synovial  bursa 
being  interposed. 

Relations. — By  its  mperficial  or  posterior  surface  with  the  gluteus 
maximus  and  fascia  lata.  By  its  deep  or  anterior  surface  with  the 
semi-membranosus,  adductor  magnus,  vastus  extemus,  from  which 
it  is  separated  by  the  external  intermuscular  septum,  great  ischiatic 
nerve,  popliteal  artery  and  vein,  and  near  its  insertion  the  external 
head  of  tne  gastrocnemius  and  plantaris.  By  its  inner  border  with 
the  semi-tendinosus,  and  in  the  popliteal  space  with  the  popliteal 
artery  and  vein. 

Nerve  Snpply. — Great  sciatic  nerve. 

The  SEMI-TENDINOSUS,  remarkable  for  its  long  tendon,  arises 

in  common  with  the  long  head  of  the  biceps,  from  the  upper  and 

back  part  of  the  tuberosity  of  the  ischium  :  the  two  muscles  being 

closeljr  united  for  several  inches  below  their  origin.    It  is  tnieriM 
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into  the  upper  part  of  the  inner  aide  of  the  tibia,  neaily  as  far  for- 
wards as  the  crest,  immediateljr  below  the  insertion  of  the  tendon 
of  the  gnwilis,  and  sends  an 
eipBOsioa  U>  tJie  fascia  of  the 
leR. 

BelatlonB.— By  its  mper- 
fieial  turfaee  with  the  dnteus 
mazimns,  fascia  lata,  and  at  its 
insertion  with  the  synovial 
bona  which  separates  its  ten- 
don from  the  expansion  of  the 
sartorins.  By  its  dem  turfaee 
with  the  semi-membranoauB. 
addnctoTinagn us,  internal  head 
of  the  gaatrocneniiaB,  and  in- 
ternal tateral  ligament  of  the 
knee-joist,  the  aynovial  bursa 
common  to  it  and  tixe  tendon 
of  the  gracilis  being  interposed. 
By  its  inner  bordir  witn  the 
gracilis ;  by  its  outer  border 
with  the  biceps. 

Httre  Bupplj.  —  Great 
sciatic  nerve. 

These  two  muscles  mnst  be 
dissected  from  the  tuberosity 
of  the  ischium,  to  bring  into 
view  the  origin  of  the  neiL 

The  SEUI-MEBIBKAHO' 
BUS,  remarkable  for  the  ten- 
dinous expansion  upon  its  an- 
terior and  posterior  surface, 
arites  from  the  tuberoei^  of 
the  ischium,  in  front  of^  the 
common  origin  of  the  two  pre- 
ceding muscles.  It  is  ijiKrted  into  the  poeterior  port  of  the  inner 
taberoaity  of  the  tibia  ;  at  its  insertion  the  tendon  splits  into  three 
portions  one  of  which  is  inserted  in  a.  groove  on  the  inner  aide  of 
the  head  of  the  tibia,  beneath  the  internal  lateral  ligament.  The 
eecond  ia  continuous  with  on  aponeurotic  expansion  tluit  binds  down 
the  popliteus  muscle,  the  popliteal  bscia ;  and  the  third  turns  up- 
wards and  outwards  to  the  external  condyle  of  the  femur,  forming 
the  middle  portion  of  the  posterior  ligament  of  the  knee-joint  (liga- 
mentnm  poeticum  Winslowii). 

The  tendons  of  the  aemi-tendinoeus,  semi-membnnosua,  gracilis, 
and  sartoriuB,  form  the  inner  hamstring. 

Belatioiu.— By  its  tuperJUM  turfaee  with  the  gluteus  mazimat^ 
biceps,  semi-tendinoeus,  bacia  lata,  and  at  its  inseitian,  th«  ten- 
dinons  expansion  of  the  autoiiaa.     By  ita  (l«<p   wrfue*  ^'^  *Cbft 
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quailratus  femoria,  adductor  magnus,  internal  head  of  gastrocnemiiu, 
knee-joint  (from  which  it  is  wpamted  hy  a  eynovial  membrane),  and 
the  popliteal  artery  and  vein.  By  its  inner  border  with  the  gniciliB, 
By  its  ouUr  border  with  the  great  iichiatic  nerve,  and  in  the  poplit^ 
space  the  popliteal  artery  and  vein. 
Herre  Supply. — Great  sciatic  nerve. 

If  the  Bemi-membranosus  muscle  be  turned  down  from  its  origin, 
the  student  will  bring  into  view  the  broad  and  radiated  expanse  of 
the  adductor  magnuf,  against  which  the  three  flexor  muscles  above 
described  rest. 

Actiona.— The  three  hamatring  muscles  are  flexors  of  the  1^ 
upon  the  thigh  and  taking  their  fiied  point  from  below  they 
extend  the  pelvis,  and 
balance  it  on  the  lower 
eitremitieg.  The  bice|«, 
from  the  obliqni^  of  ita 
direction,  everts  the  leg 
when  partly  flexed,  and  the 
aemi-tendinosus  turns  the 
leg  inwards  when  in  the 
aame  state  of  Seiion. 

Anterior  TiUal  Region. 
Tibialis  anticns, 
Gitensorlongusd  ^torom, 
PeroneuB  tertiuB, 
Extensor  proprius  pollicis. 
DiBBection.  —  The  dis- 
Eection  of  thean  tenor  tibial 
region  is  to  be  commenced 
by  carrying  an  incision 
along  the  middle  of  the  leg 
midway  between  the  tibia 
and  fibula,  from  the  knee 
to  the  ankle,  and  bounding 
it  inferiorlybyatranevene 
incision  extending  from 
one  malleolus  to  the  other. 
To  expose  the  tendons  on 
the  dorsum  of  the  foot,  the 
longitudinal  incision  may 
be  carried  onwards  to  the 
outer  side  of  the  base  of  the 
great  toe,  and  terminated 
the  heads  of  the  metatarsal 


by  another  incision  directed  ac 
The  TIBIALIS  AHnOTO  a 


■4  from  tiie  outer  tuberoeity  and 


upper  tiro-thinli  of  the  outer  suriaM  of  the  tibia,  the 
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membrane,  intermuscular  fascia,  and  deep  fascia  ;  its  tendon  passes 
through  a  distinct  sheath  in  the  anterior  annular  ligament,  and  is 
inserted  into  the  inner  and  under  side  of  the  internal  cuneiform  bone, 
and  base  of  the  metatarsal  bone  of  the  great  toe. 

Belations. — By  its  anterior  surface  with  the  deep  fascia  from 
which  many  of  its  superior  fibres  arise,  and  the  anterior  annular 
lifi:ament  By  its  posterior  surface  with  the  interosseous  membrane, 
tibia,  ankle-joint,  and  bones  of  the  tarsus.  By  its  internal  surface 
with  the  tibia  ;  by  its  external  surface  with  the  extensor  longus  aigi- 
torum,  extensor  proprius  pollicis,  and  anterior  tibial  vessels  and 
nerve. 

Nerve  Supply. — Anterior  tibial  nerve. 

The  EXTENSOR  LONGUS  DIGITOBUM  (extensor  communis 
longus)  arises  from  the  outer  tuberosity  of  the  tibia,  the  head  and 
upper  three-fourths  of  the  fibula,  the  interosseous  membrane,  inter- 
muscular fascia,  and  deep  fascia.  Near  the  ankle  it  divides  into  four 
tendons,  which  pass  beneath  the  annular  ligament  through  a  proper 
tendinous  pulley  (the  sling  ligament  of  Retzius),  to  be  inserted  into 
the  second  and  third  phalanges  of  the  four  lesser  toes.  The  mode  of 
insertion  of  the  extensor  tendons,  both  in  the  hand  and  in  the  foot, 
is  remarkable ;  each  tendon  spreads  into  a  broad  aponeurosis  over 
the  first  phalanx ;  this  aponeurosis  is  strengthened  on  its  borders  by 
the  tendons  of  the  lumbricales  and  interossei,  and  divides  into  three 
slips  ;  the  middle  slip  is  inserted  into  the  base  of  the  second  phalanx, 
the  two  lateral  slips  are  continued  onwards,  to  be  inserted  into  the 
base  of  the  third. 

Relations. — By  its  amierioT  euriace  with  the  deep  fascia  of  the 
le^  and  foot,  and  anterior  annular  ligament  B^  its  pofierior  surface 
with  the  interosseous  membrane,  fibula,  ankle-joint,  extensor  brevis 
digitorum  (which  separates  its  tendons  from  the  tarsus),  metatarsus, 
and  phalanges.  By  its  inner  eu,rfa/ce  with  the  tibialis  anticus, 
extensor  proprius  pollicis,  and  anterior  tibial  vessels.  By  its  oxder 
border  with  tne  peroneus  longus  and  brevis. 

Nexre  Supply. — ^This  muscle  and  the  next  are  both  supplied  by 
the  anterior  tibial  nerve. 

The  PEBONEXJS  TEBTIUS  arises  from  the  lower  fourth  of  the 
inner  surface  of  the  fibula  and  intermuscular  fascia,  and  is  inserted 
into  the  upper  surface  of  the  base  of  the  metatarsal  bone  of  the  little 
toe.  Although  apparently  but  a  mere  division  or  continuation  of 
the  extensor  longus  digitorum,  this  muscle  may  be  looked  upon  as 
homologous  to  the  flexor  carpi  ulnaris  of  the  forearm.  Sometimes 
it  is  wanting. 

The  EXTENSOR  PROPRIUS  POLLICIS  (extensor  hallucis 
longus)  lies  between  the  tibialis  anticus  and  extensor  longus  digi- 
torum. It  arises  from  the  middle  three-fifths  of  the  fibula  and 
interosseous  membrane.  Its  tendon  passes  through  a  distinct  sheath 
in  the  annular  ligament,  and  is  inserted  into  the  base  of  the  last  pha- 
lanx of  the  great  toe,  being  closely  connected  with  the  first  phalanx 
by  short  fibrous  bands. 
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Relations.— By  its  anterior  surface  with  the  deep  fascia  of  the  leg 
and  foot,  and  anterior  annular  ligament     By  its  potUrior  surface 

with  the  interoaaeoiis  mem- 
brane,   fibula,    tibia,   ankle- 
^^^^^^^^^^^^  joint,   extensor   breyia  digi- 

4>^^SJ^^^^^^^^3I||IH^  torum,  and  bones  and  articu- 

lations of  the  RPeat  toe.  It 
is  crossed  on  tnis  aspect  bv 
the  anterior  tibial  vessels  anil 
nerve.  By  its  outer  tide  with 
the  extensor  longus  digito- 
rum,  and  in  the  foot  with 
the  dorsalis  pedis  artery  and 
Fio.aa5.-in8CTtionofextonso«oftoefl.  x-Ex-  veins;  the  outer  side  of  its 

tensor  proprltis  pollicls.     a,  a.  Fibroua  bonds    .       ,    '  xt^     j  ^  JT 

pMting  to  first  phalanx  of  great  toe.   3.  PI-  tendon  on  tne  dorsum  of  the 

broua  bands  from  4,  Extensor  longus  dlgi-  foot  being  the  guide  tO  these 

***'^*°*'  vessels.      By  its   inner  mdt 

with  the  tibialis  anticus,  and  anterior  tibial  vessels. 

Nerve  Supply. — Anterior  tibial  nerve. 

Actions. — The  tibialis  anticus  and  peroneus  tertius  are  direct 
flexors  of  the  tarsus  upon  the  leg.  The  two  tibial  muscles  acting 
together  raise  the  inner  border  of  the  foot  and  draw  it  inwaida 
They  assist  also  in  preserving  the  arch  of  the  foot  during  prc^reasioD. 
The  extensor  longus  digitorum  and  extensor  proprius  poUicisare 
extensors  of  the  phalanges ;  and  continuing  their  action,  they  assist 
the  tibialis  anticus  and  peroneus  tertius  in  flexing  the  foot  upon  the 
leg.  Taking  their  origin  from  below,  they  increase  the  stability  of 
the  ankle-joint 

Posterior  Tibial  Region. 

Superficial  Group. 
Gastrocnemius,  Plantaris,  Solens. 

Dissection. — Make  an  incision  from  the  middle  of  the  popliteal 
space  down  the  middle  of  the  posterior  part  of  the  leg  to  tne  heel, 
bounding  it  inferiorly  by  a  transverse  incision  passing  between  the 
two  malleoli.  Turn  aside  the  flaps  of  integument  and  remove  the 
fasdss  from  the  whole  of  this  region :  the  gBstrooDeiiuuB  muscle 
will  then  be  exposed.     

The  GASTROCNEMinS  {ya<rrpoia^iiiow,  the  bellied  part  of  the 
leg)  ariaes  by  two  heads  from  the  upper  part  of  the  two  condyles 
of  the  femur,  the  inner  head  being  the  longest  They  unite  to  form 
the  beautiful  muscle  so  characteristic  of  this  region  of  the  limb. 
It  is  interteiy  bv  means  of  the  tendo-Achillis,  into  the  lower  part  of 
the  posterior  tuberosity  of  the  os  calcis,  a  synovial  bursa  beingplftoed 
between  the  tendon  and  the  upper  part  of  the  tuberosity.  ^Tne  gas- 
trocnemius must  be  removed  rrom  its  origin,  and  turned  down  in 
order  to  expose  the  next  muscle. 
JMstions. — By  its  auper/icicU  surface  with  the  deep  fascia  of  the 
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the  external  eaphi 
portioiiB  of  the  posterior  ligament 
of  the  knee-joint,  the  popliteos, 
pLmt&nB,  and  eoleus.  The  inter- 
nal head  of  the  muscle  rests 
luaiiiBt  the  posterior  surface  of 
the  internal  condyle  of  the  femur, 
and  is  separated  from  the  semi- 
membranosus bj  a  synovial  bursa 
which  often  commnnicales  with 
the  cavity  of  the  knee-joint.  The 
external  head  rests  against  the 
outer  side  of  the  external  condyle, 
and  sometimes  has  in  it  a  sesa- 
moid bone  or  fibro-cartilage. 

Hsrre  Bupply.— Internal  pop- 
liteal nerve. 

The  PLAHTAKia  {plania, 
tlie  sole  of  the  foot),  an  extremely 
diminutive  muscle  situated  be- 
tween the  sastTocnemius  and 
•olens,  arita  from  the  upper  part 
of  the  outer  condyle  of  the 
femur;  and  ia  iTuerUd,  by  its  long 
and  delicately  slender  tendon, 
into  the  inner  side  of  the  poste- 
rior tuberosity  of  the  oe  calcis, 
by  the  aide  of  the  tendo-Achillis, 
having  crossed  obliquely  between 
the  two  muscles.  It  corresponds 
to  the  palmaris  longus  in  the  fore- 


nerve.     By  its  detp  twrjaee  w 
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the  broad  muscle  upon  which  the  plantaris  resl&  It  antt*  from  the 
head  and  upper  half  of  the  fibula,  from  the  oblique  line  and  middle 
third  of  the  inner  border  of  the  tibia,  and  from  a  tendinous  arch 
thrown  across  I^etween  these  two  portions.  Its  fibres  converge  to  the 
tendo-Achillis,  by  which  it  is  iiuetUd  into  the  posterior  tuberosity 
of  the  OS  calcia.  The  t«ndinons  arch  gives  passage  to  the  popliteu 
vessels  and  nerve  in  their  conrse  to  the  leg. 

Belatioiu, —  By  its  tuperjieiai  Korfaet  with  the  gastrocnemius  and 
plantaris.  By  its  d^p  n/rjanx  with  the  intermuscular  fascia,  which 
separates  it  from  the  flexor  longus  digitorum,  tibialis  posticus,  flexor 
longu*  pollicis,  posterior  tibial  vessels  and  nerve,  and  peroneal 
vessels. 

Nam  8n^7.— Internal  popliteoL 


3 


^. 


360  POSTERIOR  TIBIAL  REGION. 

Actions. — The  three  muscles  of  the  calf  draw  powerfully  on  the 
08  calcis,  and  lift  the  heel ;  continuing  their  action  they  raise  the 
entire  body.  This  movement  is  attaint  by  means  of  a  lever  of  the 
second  power,  the  fulcrum  (the  toes)  being  at  one  end,  the  weight 
(the  body  supported  on  the  tibia)  in  the  middle,  and  the  power 
(these  muscles)  at  the  other  extremity. 

They  are,  therefore,  the  walking  muscles,  and  perform  all  move- 
ments that  require  the  support  of  the  whole  body  from  the  ground, 
as  dancing,  leaping,  &c.  Takinc  their  fixed  point  from  below,  thej 
steady  the  leg  upon  the  foot.  Tne  gastrocnemius  is  also  a  powerful 
flexor  of  the  leg  on  the  thigh. 

Deep  Layer, 

Popliteus,  Flexor  longus  digitorum, 

Flexor  longus  pollicis.  Tibialis  posticus. 

Dissection. — After  the  removal  of  the  soleus,  the  deep  layer  will 
be  found  bound  down  by  an  intermuscular  fascia  which  is  to  be 
dissected  away  ;  the  muscles  may  then  be  examined. 

The  POPLITEUS  muscle  {poples,  the  ham  of  the  leg)  forms  the 
floor  of  the  popliteal  region  at  its  lower  part,  and  is  bound  tightly 
down  by  a  strong  fascia  derived  from  the  middle  slip  of  the  tendon 
of  the  semi-membranosus  muscle.  It  arises  by  a  rounded  tendon 
from  a  deep  groove  at  the  outer  side  of  the  external  condyle  of  the 
femur,  beneath  the  external  lateral  ligament  and  within  the  capsular 
ligament  of  the  joint ;  and  spreading  obliquely  over  the  head  of  the 
tibia,  is  inserted  into  the  surface  of  the  bone  above  its  oblique  line. 
This  line  is  sometimes  called,  from  being  the  limit  of  insertion  of  the 
popliteus  muscle,  the  jxypliteal  line.  During  flexion  of  the  limb,  the 
tendon  of  origin  of  this  muscle  lies  in  the  groove  on  the  outer 
side  of  the  external  condyle  of  the  femur.  It  is  homologous  with  the 
pronator  radii  teres  in  the  forearm. 

Relations. — By  its  superficial  swrface  with  a  thick  fascia  which 
separates  it  from  the  gastrocnemius,  plantaris,  and  popliteal  vessels 
and  nerve.  By  its  deep  surface  with  the  synovial  membrane  of  the 
knee-joint,  and  upper  part  of  the  tibia. 

Nerve  Supply. — Internal  popliteal. 

The  FLEXOR  LONGUS  POLLICIS  (flexor  hallucis  longus)  is 
the  most  superficial  of  the  next  three  muscles.  It  arises  from  the 
lower  two-tnirds  of  the  internal  surface  of  the  fibula  excepting  about 
an  inch  at  its  lowest  part,  and  passes  through  a  groove  in  the  astra- 
^lus  and  os  calcis,  converted  by  tendinous  fibres  into  a  distinct 
sheath  lined  by  s3movial  membrane,  into  the  sole  of  the  foot,  to  be 
inserted  into  the  base  of  the  last  phalanx  of  the  great  toe. 

Relations. — By  its  superfickU  surface  with  the  intermuscular  fascia, 
which  separates  it  from  the  soleus  and  tendo-Achillis.  By  its  (f^^p 
9U/rface  with  the  tibialis  posticus,  fibula,  peroneal  vessels,  inter- 
oaaeoua  membrane,  and  ankle-joint    By  its  oiUer  border  with  the 
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Cneiu  lotignn  and  brerie.  By  its  Vnner  border  with  the  flexor 
us  digitonim.  In  the  foot,  the  tendon  of  the  flexor  longus 
polBcis  is  connected  with  that  of  the  flexor  longua  digitonim  by  a 
short  tendinous  slip. 

Harre  Snpply. — Posterior  tibial  nerve. 

The  FLEZOB  LONGUS  DiaiTOSUH  (perforans ;  flexor 
')  longus^  aritet  from  the  posterior  surface  of  the  tibia, 
;  from  tne 


poKwloT  tlbl*l  n- 
gUm.  1.  Lownr  «x- 
tremltr  of  tlia  lamur. 

cum  WlnilowU]  3. 
ThicIod  oI  Uu 


llyJdlug  li 


Gjtenwl  Utanl  Ugn- 
mEnt      &  Fo^tdiu 

8.  flbUUg   pcatlciu. 
lioli.      Id.  PiroDaui 

Achiuii  dlTldsd  ne 
lu  liuartloD  Into  t 

dcmi  ol  tlu'^Uii: 

loDgiu      digltonu 


extending  from  the  obliqu 

line  to  within  three  incht_ 

of  the  inner  ankle.     Its  ten-  |      \  ^«i  '^.-^.M^. 

don  passes  through  a  sheath, 

common  to  it  and  the  tibialis 

poeticuB,   behind    the  inner 

malleolus ;     it    then    passes 

through    a    second    sheath 

which  is  connected  with  a  j'jh^ll^j 

groove  in  the  astragalus  and  tJ^k.^ 

ofl  calcia  into  the  sole  of  the 

foot  where   it   divides    into 

four  tendons,  which  are  tn- 

larted   into   the  base   of  the 

last  phalanx  ofthe  four  leaser 

toes,  perforating  the  tendons 

of  the    flexor    brevis   digi- 

BelatlonB.— By  its  tuptr- 
Jieici  tarjace  with  the  inter- 
muscular fascia,  which  sepa- 
rates it  from  the  soleus,  and 
with  the  posterior  tibial 
vessels  and  nerve.  By  its 
Am  turfaee  with  the  tibia 
and  tibialis  poeticna.  In  Uu 
loU  of  the  foot  its  tendon  is  in 
relation  with  the  abductor 
pollicia  and  flexor  brevis 
di^torom,  which  lie  super- 
ficially to  it,  and  it  croBses 
the  tendon  of  the  flexor 
longus  pollicis.  At  the  point  of  crossing  it  receives  a  tendinous  slip 
(4  commumcation. 

Nure  Snppl;. — Posterior  tibiaL 

Oiggection. — The  flexor  tongns  pollicis  must  now  be  removed 
from  its  origin,  and  the  flexor  longus  di^torum  drawn  aside,  to 
bring  into  view  the  entire  extent  of  uie  tibialis  posticus. 

The  TIBIALIS  FOSTIOUS  lies  upon  the  interosseouB  mem- 
brane, between  the  two  bones  of  the  leg.  It  ante*  by  two  heads 
from  the  adjacent  sides  of  the  tibia  and  fibula  their  whole  length 
except  about  two  inches  at  the  lower  end,  from  the  intenwieous 
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anterior  mnflcles  of  the  vertebral  column,  namely,  longOB  colli  and 
rectus  anticus  major;  and  being  crossed  behind  by  the  infmor 
thyroid  arteiy  and  recurrent  lanmgeal  nerve.  To  the  inner  nde 
of  the  carotid  is  the  trachea,  tn3rToid  gland,  recurrent  laryngeal 
nerve,  inferior  thyroid  artery,  ana  larynx ;  to  its  outer  Me^  and 
enclosed  in  its  sheath,  the  jugular  vein  and  pneumogastric  nerve ; 
and  in  fronts  the  stemo-thyroid,  stemo-hyoid,  stemo-mastoid,  omo- 
hyoid, and  platysma  muscles;  the  superior  thyroid,  lingual,  and 
facial  veins,  and  the  descendens  noni  nerve.  The  left  common 
carotid,  in  addition  to  the  relations  just  enumerated,  which  are 
common  to  both,  is  crossed  near  its  commencement  by  the  left 
brachio-cephalic  vein,  and  supports  the  remains  of  the  thymus 
gland  :  it  lies  on  the  trachea ;  then  gets  to  its  side,  and  is  in  relation 
with  the  cesophagus  and  thoracic  duct :  to  facilitate  the  study  of 
these  relations,  they  are  here  arranged  in  a  tabular  form. 

Plan  of  Relations  of  the  Common  Carotid  Artery. 

In  Front, 

Flatyima, 

Superior  thyroid  veins, 

LingumI  tnd  facial  veini, 

Omo-hyoid, 

Stemo- mastoid, 

Sterno-byoid, 

Stemo-thyroid, 

Descendens  noni  nerve. 


ExUmally, 

Internal  jngnlar  vein, 
Pneumogastric  nerve. 


Common 
Carotid  Artery. 


Intemalfp, 

Trachea, 

Thyroid  gland. 

Larynx, 

Recurrent  larjrngeal  nerre. 

Inferior  thyroid  artery. 


Behind, 

Longns  colli. 
Rectus  anticus  major, 
Sympathetic  nerve. 
Inferior  thvroid  artery, 
Recurrent  larynReal  nerve. 

Additional  Bolations  of  the  Left  Common  Carotid. 

In  Front,  Behind,  InUmaMff,        SxtemaUjh 

Left  brachio-cephallic  vein.    Trachea,  Innominate  artery,    Pleura. 

Remains  of  thymus  gland.       Thoracic  duct.    (Esophagus. 

Sternum. 

EXTERNAL  CABOTID  ABTEBT. 

The  external  carotid  artery  ascends  nearly  perpendicularly  from 
opposite  the  upper  border  of  the  thyroid  cartilage,  to  the  space 
between  the  neck  of  the  lower  iaw  and  meatus  auditorius,  where  it 
divides  into  two  terminal  brancnes,  temporal  and  internal  maxillary. 
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SelatioilB. — In  frmt  it  is  crossed  by  the  posterior  bellv  of  the 
digastric,  stylo-hyoid,  and  platysma  myoides  muscles ;  b^  the  hypo- 
glossal nerve  near  its  origin ;  higher  up  it  is  situat^  in  the  sub- 
stance of  the  parotid  gland,  and  has  in  front  the  facial  nerve  and 
temporo-maxiDary  vein.  Behindy  it  is  separated  from  the  internal 
carotid  by  the  s^lo-pharyngeus,  and  stylo-glossus  muscle,  glosso- 
pharyngeal nerve,  and  jNurt  of  the  parotid  sland.  Internally ^  it  has 
the  hyoid  bone,  pharynx,  parotid  gland,  and  ramus  of  the  lower  jaw. 

Plan  of  the  Relations  of  the  External  Carotid  Artery. 
InFnmL 


PlatynnA, 
Digastrio, 
Stylo-hyoid, 
Hypoglonal  nerve, 
Faotal  nerve, 
Temporo-mudllary  vein, 
Parotid  glancL 


Behind, 

Stylo-pbaryDgeni, 
S^lo-glouns, 
OloMo-pharyngeal  nerve. 
Parotid  glancL 


InUmally. 

Hvoid  bone. 
Pharynx, 
Parotid  gland, 
Bamni  of  jaw. 

Branches. — The  branches  of  the  external  carotid,  nine  in  num- 
ber, may  be  arranged  into  three  groups,  anterior,  posterior,  and 
ascending.    They  are  as  follows : — 


Anterior. 

Superior  thyroid, 

Lingual, 

FaciaL 

Ascending  pharyngeal, 
Parotidean, 


Ascending. 


Posterior. 

Occipital, 
Posterior  auricular. 


Temporal, 
Internal  maxillary. 


The  anterior  branches  arise  from  the  commencement  of  the 
external  carotid,  within  a  short  distance  of  each  other.  The  lingual 
and  facial  bifurcate,  not  unfrequently,  from  a  common  trunk. 

The  SUPERIOR  THTROU)  ARTERT,  the  first  of  the  branches 
of  the  external  carotid,  arises  from  that  trunk  just  below  the  sreat 
comu  of  the  os  hyoides,  and  curves  downwards  to  the  thyroid  g^md. 
It  is  distributed  by  several  large  branches  to  the  anterior  part  of  the 

rd,  and  anastomoses  with  its  fellow  of  the  opposite  side,  and  with 
inferior  thyroid  arteries.    In  its  course  it  passes  beneath  the 
omo-hyoid,  stemo-thyroid,  and  stemo-hyoid  muscles. 
BntiWfhiw. — 


Hyoid, 

Superior  laryngeal, 

Stemo-mastoid. 


Inferior  laryngeal, 

Muscular, 

Qlanduiac. 
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The  hjroid  branch  passes  forward  beneath  the  thyTO-hjoid 
miLscle,  and  is  distributea  to  the  depressor  muscles  of  the  oe  hjoides 
near  their  insertion.  It  anastomoses  with  its  fellow  of  the  oppoate 
side,  and  with  the  hyoid  branch  of  the  linguaL 

The  superior  laiyngeal  pierces  the  tbyio-hyoidefln  membnme, 

in  company  with  the  superior  lanmgeal  nerve,  and  sapplies  the 

mucous  membrane  and  muscles  of  the  larynx,  sending  a  branch 

upwards  to  the  epiglottis. 

The  stemo-mastoid  is  commonly  a  branch  of  this  tronk,  althon^ 

it  sometimes  comes  off 
directly  from  the  ex- 
ternal carotid.  Itcnrves 
downwards  and  out- 
wards across  the  carotid 
sheath  to  the  anterior 
margin  of  the  stemo- 
mastoidmnscle,  to  whidi 
and  to  the  neighbour- 
ing  muscles  and  intern- 
ment, it  is  distributea. 
The  inferior  laryn- 
geal or  crico-thyroid 
is  a  small  branch  which 
crosses  the  crioo- thy- 
roid membrane  along 
the  lower  border  of  the 
thyroid  cartilage.  It 
sends  branches  through 
that  membrane  to  sup- 
ply the  mucous  lining 
of  the  larynx,  and  inos- 
culates with  its  fellow 
of  the  opposite  side. 

The    muscular 
branches    are    distri- 

Fio.  234.— Carotid  arteries  with  the  branches  of  the  buted  to  the   depressor 
external  carotid,     i.  Common  carotid.    2.  External  musclesof  theoshvoides 


carotid. 


Internal  carotid. 


3.  in^mai  caroua.  4.  Carotid  foramen  ^  lQ«im"r 
In  the  petrous  portion  of  the  temporal  bone.  5.  ""^  larynx. 
Superior  thyroid  artery.  6.  Lingual  artery.  7.  Numerous  glaadulaT 
Facial  arten^.  8.  Sterno-mastoid  artery,  o.  Occl-  branches  are  distributed 
pital.  xo.  Posterior  auricular.  12.  Internal  maxil-  ^*«**^"^  »*'***«""'**««" 
lary.      13.    Temporal      14.   Ascending  pharyngeal  tO   the   lateral   looes  01 

*rte«7-  the  thyroid  gland,  form- 

ing a  free  anastomosis  in  its  substance  with  the  branches  of  the 
inferior  thyroid. 

The  LINGUAL  ARTERY  ascends  obliquely  from  its  origin; 
it  then  passes  forwards  parallel  with  the  great  comu  of  the  os 
hyoides ;  thirdly,  it  ascends  to  the  under  surface  of  the  tongne ; 
and  fourthly,  runs  forward  in  a  serpentine  direction  to  its  tip,  tinder 
the  name  of  ranine  artery,  where  it  terminates  by  being  distributed 
to  the  muscles  and  mucowB  membi^XL^b  Ql^^\fini^^ 
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—The  fira  part  of  iti  conree  resto  on  the  middle  cod- 

strictor  muscle  of  the  pnAnrni,  being  covered  in  bf  the  tendon  of 
the  digaatricus  and  the  itjio-hyoid  muBcIe  ;  the  ueond  ii  situated 
between  the  middle  constrictor  and  hjo-gloesna  moscle,  the  Utter 
eeparating  it  from  the  hypogloaMl  nerre ;  in  the  third  paK  of  its 
course  it  lies  between  uie  hyo-gloMus  and  genio-hyo-^osaus ;  aad 
in  the  fourth  (raniue),  rests  on  the  Ungualis  to  the  tip  of  the  toDgue. 

BranchoB.—Hyoid,      Dorsalis  lingate,      Sublingual,      Ranine. 

The  hyoid  branch  runs  along  the  upper  border  of  the  os 
hjoides,  and  is  distributed  to  the  eleratoi  muacles  of  the  os  hjoides 
near  their  insertion,  inosculating  with  its  fellow  of  the  opposite  side, 
and  with  the  hyoid  branch  of  the  superior  thyroid  when  tnat  branch 

The  donalia  llngtua  ascends  along  the  posterior  border  of  the 
byo-glo8sus  muscle  to  the  domun  of  the  tongoe,  and  is  distribnted 


Fia.  >};.— LlDgiul  mito?  ud  Inncbu. 
1.  UaiHlli  liligii»  trtcTj.    4.  Oenlo-hjo-gic 
6.  Oenlo-hyoid  idukIs.     j,  j.  Hjo-gloMu*  ■ 
temal  caiotid  irterj,     11.  Lingual  «rt«i7.    11-  njum  uinutu. 

to  the  tongue,  fauces,  and  epiglottis  j  anastomosing  with  ita  fellow 
of  the  opposite  side. 

The  anbUngnal  branch  nma  forward  on  the  genio-byo-glosmiB 
muscle,  and  is  distributed  to  the  sublingual  gland,  mucous  mem- 
brane of  the  floor  of  the  mouth,  and  muscles  of  the  tongue.  It  is 
situated  between  the  mylo-hyoid  and  genio-hyo-gloaans,  generally 
accompanies  Wharton's  duct  tor  a  part  of  its  course,  ana  sends  a 
branch  to  the  frsnum  linguK.  The  latter  branch  affords  the  con- 
sidetable  hemorrhage  which  sometimes  follows  the  operation  ot 
■nipping  the  fnenum  in  children. 

The  ruiine  artory  may  be  looked  on  as  the  true  continuation  of 
the  lingual ;  it  runs  forwards  beneath  the  tongue,  resting  upon  the 
lingualis  muscle,  having  the  genio-hyo-glossus  to  ita  outer  side,  and 
covered  in  by  macona  membrane. 
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head  of  the  sjlJuctoT  polliciB ;  in  its  action  it  ie  obviotuly  an  ad- 
ductor ;  while  the  adductor  poUicia  ia  aa  much  a  flexor  aa  in 
uddnctor. 

Halations. — By  ita  tapafiaial  nafaet  with  the  tendona  of  tll^ 
flexor  longus  and  flexor  brevia  digitomm,  and  lambricalea.  By  ita 
detf  turfaee  with  the  interosaei  and  liguneata  of  the  metatano- 
pbalangeal  articulatiooa. 

N«rre  Snpply.— External  plantar. 

The  FLEXOR  BBETIS  HINIHI  DIGITI  oriaei  &om  the 
baae  of  the  metatarsal  bone  of  the  little  toe,  and  the  sheath  of  tht 
tendon  of  the  peroneua  longua.  It  ia  ituarUd  into  the  baae  of  the 
first  phalanx  of  the  little  toe  at  ita  outer  aide. 

BwationB. — Bv  ita  tttperfinai  turfact  with  the  tendona  of  the 
flexor  longus  and  flexor  Drevis  digitoruin,  the  fourth  lumbiicali^ 
abductor  minimi  di^ti,  and  plantar  fascia.  By  ita  daqi  mrjaet  with 
the  plantar  interoaBeous  muacle  of  the  fourth  metataraal  apace,  and 
the  fifth  metatarsal  bone. 

Nerre  Supply.— External  plantar. 

f  oiirtA  Laytr. 
Plantar  interossei 
The  FLAHTAB  INTEBOSSEI  muscles  are  three  in  nomher, 
and  are  placed  ujwn  rather  than  between 
the  metatarsal  bonea.  They  arias  from  the 
base  and  inner  aide  of  the  shaft  of  the 
metatarsal  bone  of  the  three  outer  toes,  and 
are  imerUd  into  the  inner  side  of  the  ex- 
tensor t«ndon  and  baae  of  the  first  phalanx 
of  the  aame  toea. 

The  plantar  interosseoua  all  draw  to- 
wards the  middle  line  of  the  aeeond  toe, 
the  dorsal  draw  from  that  line ;  hence  th« 
former  are  oiductori,  the  latter  addwiort. 
A  like  arrangement  eiiata  in  the  hand, 
with  this  difference,  that  the  middle  finger 
is  the  one  through  which  the  central  line 
is  drawn. 

Kela,tionB. — B^  their  mperficvU  turfiK$ 
with  the  dorsal  mterossei  and  luetatusal 
bones.  By  their  deep  *wfaee  with  the  ei- 
temal  plantar  artery  and  veins,  adductor 
pollicis,  transversua  pedis,  and  flexor 
or  th«   minimi  digiti. 

■  1""-       Actiona. — All  the  preceding  muacles  act 
(Tooths  "P""  ^^^  ^'^^  )  '^'^  "'■^  movements  whkh 
Hcond   they  are  capable  of  executing  may  be  n- 
>*~-  ferred  to  four  heads — vii.,  flexion,  exten- 

aion,  adduction,  and  abduction.  In  theae  actiona  they  an  grouped 
ill  the  followiDB  manner  i — 


ACTIONS  OF  MUSCLES  OF  THB  FOOT. 


369 


Flexion. 

Flexor  longus  digitoTum, 
Flexor  brevis  digitoram, 
Flexor  acceaBorios, 
Flexor  minimi  digitL 

AdducHoTL 
InteroBsei,  three  plantar. 


Extenaion. 

Extensor  longus  digitorum, 
Extensor  brevis  d^torum. 


Abduetion, 

Interossei,  four  dorsal, 
Abductor  minimi  digiti. 


The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an  independent 
action,  and  is  provided  with  distinct  muscles  to  perform  its  move- 
ments. These  movements  are  precisely  the  same  as  those  of  the 
other  toes,  viz.: — 


Flexion. 

Flexor  longus  pollicis, 
Flexor  brevis  poUicis. 

Adduction. 

Adductor  pollicis, 
Transversus  pedis. 


Exiention, 

Extensor  proprius  ]>ollicis, 
Extensor  orevis  digitorum. 

Abduction. 
Abductor  poUicis. 


The  only  muscles  excluded  from  this  table  are  the  lumbricales, 
four  small  muscles,  which,  from  their  attachments  to  the  tendons 
of  the  long  flexor,  appear  to  be  assistants  in  its  actions. 
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38o  FACIAL  ABTBRT. 

It  distributes  numerous  small  branches  to  the  sabetanoe  of  the 
tongue,  but  does  not,  as  is  generally  stated,  anastomoee  with  iti 
fellow  of  the  opposite  side.  Hyrtle  has  proyen  by  ezperimenftil 
injections  that  tnere  is  no  communication  between  the  arteries  of 
the  two  sides,  and  this  fact  is  substantiated  by  the  expexienoe  of 
sureeons,  who  find  that  the  longitudinal  section  of  the  tongue  in  Vat 
middle  line  is  unaccompanied  by  arterial  hemorrhage. 

FACIAL  ABTERT.  —  The  facial  artery  (maxillaiu  externa) 
arises  immediately  above  the  lingual  and  a  little  above  the  jaeti 
comu  of  the  os  hyoides,  and  passes  forwards  to  the  sabmaxmaiy 
gland,  in  which  it  lies  embedded.  It  then  curves  around  the  body 
of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  maaseter 
muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the  ai^ 
of  the  eye,  where  it  is  named,  cmgiUar  artery.  The  facial  artery  is 
tortuous  in  its  course  over  the  buccinator  muscle  to  acoommodate 
itself  to  the  movements  of  the  jaw. 

Belations. — Below  the  jaw  it  passes  beneath  the  disastricoB  and 
stylo-hyoid  muscle  ;  on  the  body  of  the  lower  jaw  it  is  covered  by 
the  platysma  myoides,  and  at  the  angle  of  Ae  mouth  by  the  de- 
pressor anguli  oris  and  zygomatic  muscles.  It  rests  on  the  tub- 
maxillary  gland,  lower  jaw,  buccinator,  orbicularis  oris,  levator 
anguli  oris,  levator  labii  superioris  proprius,  and  levator  labii  supe- 
rioris  alseque  nasi. 

Its  branches  may  be  crouped  into  those  which  are  given  off  below 
the  jaw,  and  those  on  the  face ;  they  may  be  thus  arranged  : — 

Below  the  Jaw.  On  the  Face. 

Ascending  palatine,  Buccal, 

Tonsillar,  Inferior  labial, 

Submaxillary,  Inferior  coronary, 

Submental,  Superior  coronary, 

Muscular.  Lateral  nasal. 

Angular. 

The  inferior  or  ascending  palatine  branch  ascends  between  the 
stylo-glossus  and  stylo-pharyngeus  muscle,  to  be  distributed  to  the 
tonsil  and  soft  palate,  and  anastomoses  with  the  descending  palatine 
branch  of  the  internal  maxillary  artery. 

The  tonsillar  branch  ascends  by  the  side  of  the  pharynx,  and 
pierces  the  superior  constrictor  muscle  to  be  distributee  to  the  tonsil 

The  snbmaxillary  are  four  or  five  branches  which  supply  the 
submaxillary  gland. 

The  submental  branch  runs  forward  on  the  mylo-hyoid  mmde, 
under  cover  of  the  body  of  the  lower  jaw,  distributes  branches  to  the 
submaxillary  gland,  and  muscles  attached  to  the  lower  jaw,  and  anas* 
tomoses  with  brancnes  of  the  sublingual  and  inferior  dental  artery. 

The  muscnlar  branches  are  distributed  to  the  masseter,  internal 
pterygoid,  digastric,  and  stylo-hyoid. 

The  buccal  branches,  eight  or  ten  in  number,  are  given  off  upon 
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the  face,  and  are  distributed  to  the  bnccinator,  masseter,  muscles  of 
the  upper  lip,  orbicularis  palpebrarum,  and  integument  of  the  cheek. 
They  anastomose  with  the  buccal  branch  of  the  internal  maxillarj, 
the  transverse  facial,  and  infiraorbitaL 

The  inferior  labial  branch  passes  forward  beneath  the  depressor 
anguli  oris  muscle,  and  is  distributed  to  the  muscles  of  the  lower 
lip,  inosculating  with  the  labial  branch  of  the  inferior  dental,  the 
inferior  coronary,  and  submental. 

The  inferior  coronary  branch  is  given  off  at  the  ancle  of  the 
mouth,  and  passes  inwams  near  the  edge  of  the  lower  lip,  lying 
between  the  orbicularis  and  mucous  membrane  :  it  inosculates  with 
its  feUow  of  the  opposite  side. 

The  superior  coronary  branch,  arising  close  to,  or  in  common 
with,  the  preceding,  takes  its  course  in  the  same  manner  along  the 
upper  lip,  inosculating  with  its  fellow  of  the  opposite  side.  At  the 
middle  of  the  lip  it  sends  a  small  branch  upwards  to  the  septum  of 
the  nose  (arteria  septiX 

The  lateral  nasal  oranch  is  given  off  near  the  ala  nasi,  and  passes 
beneath  the  levator  labii  superioris  alseaue  nasi,  to  be  distributed  to 
the  nose.  It  inosculates  with  the  nasai  branch  of  the  ophthalmic 
artery  and  the  infraorbital. 

The  ft^ng^lftr  is  the  termination  of  the  facial  artery ;  it  inosculates 
at  the  inner  side  of  the  orbit  with  the  termination  of  the  ophthal- 
mic artery. 

The  inoscnlations  of  the  facial  artery  are  numerous — namely, 
with  the  sublingual  branch  of  the  lingual,  ascending  pharyngeal 
artery,  descending  palatine  artery,  inferior  dental  at  its  escape  m>m 
the  mental  foramen,  infraorbital  at  the  infraorbital  foramen,  buccal 
branches  of  the  internal  maxillary  on  the  surface  of  the  buccinator, 
transverse  facial  on  the  side  of  the  face,  and  nasal  and  frontal  branches 
of  the  ophthalmic  artery  at  the  angle  of  the  eye. 

The  facial  artery  is  subject  to  variety  in  length :  it  not  unfre- 
quently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is  rarely 
symmetrical  on  both  sides  of  the  face. 

The  OCCIPITAL  ABTERY,  smaller  than  the  anterior  branches, 
passes  backwards  behind  the  parotid  gland  and  beneath  the  posterior 
belly  of  the  digastric,  trachelo-mastoid,  and  stemo-mastoid  to  the 
occipital  groove  in  the  mastoid  portion  of  the  temporal  bone.  It 
then  ascends  between  the  splenius  and  complexus,  pierces  the  trape- 
zius, and  is  distributed  to  the  back  of  the  nead,  anastomosing  with 
the  opposite  occipital,  posterior  auricular,  and  temjj^ral  artery. 
The  hypoglossal  nerve  curves  around  this  arterv  opposite  the  angle 
of  the  jaw  and  near  its  origin  from  the  external  carotid.  The  occi- 
pital artery  is  sometimes  derived  from  the  ascending  cervical  of  the 
thyroid  axis,  or  from  the  internal  carotid. 

Branches. — It  gives  off  several  muscular  branches  to  the  stemo- 
mastoid,  digastric,  stylo-hyoid,  and  deep  muscles  in  its  course, 
a  small  branch  to  the  external  ear,  and  two  larger  branches,  inferior 
meningeal  and  princeps  cervicis. 
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The  inferior  meningeal  ascends  hj  the  side  of  the  intemsl 
jugular  vein,  and  passes  through  the  jugukr  foramen,  to  be  dis- 
triDuted  to  the  dura  mater. 

The  arteria  princeps  cerricis  is  a  large  and  iiregolar  bnmcL 
It  descends  the  neck  between  the  complexus  and  semi-spinalia  ooUL 
and  inosculates  with  the  cervicalis  profunda  of  the  subclavian  ana 
with  branches  of  the  vertebraL  This  branch  is  the  means  of  estab- 
lishing an  important  collateral  circulation  between  the  branches  of 
the  carotid  and  subclavian,  after  ligature  of  the  common  carotid 
artery. 

A  small  mastoid  branch  enters  the  skull  through  the  mastoid 
foramen,  and  is  distributed  to  the  dura  mater. 

The  POSTERIOR  AURICULAR  ARTERT  ariseB  £rom  the 
external  carotid,  above  the  level  of  the  digastric  and  etylo-hyoid 
muscles,  and  ascends  by  the  side  of  the  styloid  process  and  benbid 
the  parotid  gland,  to  the  back  part  of  the  concha.  It  is  diatribated 
by  two  branches  to  the  external  ear,  auricular  branch,  and  side  o^ 
the  head,  occipital  branch,  anastomosing  with  the  occipital  anc 
temporal  artery  ;  some  of  its  branches  pass  through  fissures  in  the 
fibro-cartilage  to  reach  the  anterior  surface  of  the  pinna.  The 
anterior  auricular  arteries  are  branches  of  the  temporal 

Branches. — The  posterior  auricular  gives  off  a  branch  to  the 
digastric  muscle,  and  several  branches  to  the  parotid  gland ;  it 
then  gives  off  the  stylo-mastoid,  which  enters  the  stylo-mastoid 
foramen  to  be  distributed  to  the  aquseductus  Fallopii,  labyrinth, 
mastoid  cells,  and  tympanum  ;  a  twig  accompanies  the  chorda 
tympani  under  the  name  of  tympanica  superior.  One  branch  of  the 
stylo-mastoid  artery  forms  with  the  anterior  tympanic  artery  an 
anastomotic  circle  round  the  drum  of  the  ear. 

The  ASCENDING  PHARYNGEAL  ARTERT,  the  smallest 
of  the  branches  of  the  external  carotid,  arises  from  that  trunk  near 
its  origin  (or  at  the  point  of  bifurcation  of  the  common  carotid),  and 
ascends  between  the  internal  carotid  and  side  of  the  pharynx  to  the 
base  of  the  skull,  where  it  divides  into  two  branches  :  meningeal 
which  enters  the  jugular  or  anterior  condylar  foramen  to  be  dis- 
tributed to  the  dura  mater ;  and  pharyngeaL  It  supplies  the 
pharynx,  tonsils,  soft  palate,  and  Eustachian  tube. 

The  PAROTIDE  AN  ARTERIES  are  four  or  five  large  branches 
which  are  given  off  from  the  external  carotid  whilst  in^he  parotid 
gland.  They  are  distributed  to  the  structure  of  the  glanc^  their 
terminal  branches  reaching  the  integument  of  the  side  of  the  face, 
and  masseter  muscle. 

The  TEMPORAL  ARTERY  is  one  of  the  two  tenninal 
branches  of  the  external  carotid.  It  ascends  over  the  root  of  the 
zygoma  ;  and,  at  about  an  inch  and  a  half  above  the  zygomatic  arch, 
divides  into  an  anterior  and  posterior  temporal  branch.  The  an- 
terior temporal  is  distributed  over  the  front  of  the  temple  and  arch 
of  the  skull,  and  anastomoses  with  the  opposite  anterior  temporal^ 
and  with  the  supraorbital  and  tiontal  art^.    The  posterior  tern- 
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poral  curves  upwards  and  backwards,  and  inosculates  with  its  fellow 
of  the  opposite  side,  with  the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  by  the  parotid  gland 
and  attrahens  auriculam  muscle,  and  rests  on  the  temporal  fascia. 

The  branches  of  the  temporal  artery  are — some  small  o£foets  to 
the  parotid  gland  and  articulation  of  the  lower  jaw,  and  the  fol- 
lovring: — 

Anterior  auricular,  Transverse  feuda], 

Middle  temporal 

The  anterior  aurionlar  branches,  two  in  number,  are  distributed 
to  the  anterior  portion  of  the  pinna. 

The  transYerse  facial  anses  from  the  temporal  immediately 
below  the  zygoma,  and  runs  transversely  across  the  face,  resting  on 
the  masseter  muscle,  and  lying  parallel  with  and  a  little  above 
Stenson's  duct  It  anastomoses  with  the  facial  and  infraorbital 
artery. 

The  middle  temporal  branch  passes  through  an  opening  in  the 
temporal  fascia  immediately  above  the  zygoma  into  the  substence  of 
the  temporal  muscle,  and  sends  small  branches  to  that  muscle,  in- 
osculating with  the  deep  temporal  arteries.  It  gives  off  a  small 
orbital  branch  which  passes  forward  immediately  above  the  zygoma, 
between  the  two  layers  of  the  temporal  fascia,  and  inosculates 
beneath  the  orbicularis  palpebrarum,  with  the  lachrymal  branch  of 
the  ophthalmic  artery. 

The  INTERNAL  MAXILLAR7  ARTERY,  the  other  ter- 
minal branch  of  the  external  carotid,  has  next  to  be  examined. 

Dissection. — The  internal  maxillary  artery  passes  inwards  behind 
the  neck  of  the  lower  jaw  to  the  deep  structures  in  the  face ;  we 
require,  therefore,  to  remove  several  parts  for  the  purpose  of  seeing  it 
completely.  To  obtain  a  good  view  of  the  vessel,  the  zygoma  should 
be  sawn  across  in  front  of  the  external  ear,  and  the  malar  bone  near 
the  orbit  Turn  down  the  zygomatic  arch  with  the  masseter 
muscle.  In  doing  this,  a  small  artery  and  nerve  will  be  seen  cross- 
ing the  sigmoid  notch  of  the  lower  jaw  to  enter  the  masseter  muscle 
(masseteric).  Saw  through  the  ramus  of  the  jaw  on  a  level  with  the 
crowns  of  the  molar  teeth,  and  divide  the  neck  of  the  condyle  with 
cutting  forceps,  then  turn  the  coronoid  process  with  the  insertion  of 
the  temporal  muscle  upwards  towards  the  skull ;  some  vessels  will 
be  seen  entering  the  imder  surface  of  the  muscle  ;  these  are  the  deep 
iemvorat.  If  the  artery  lies  beneath  the  external  pteiygoid  muscle,  it 
will  be  necessary  to  disarticulate  the  condyle  of  the  jaw  and  turn  it 
inwards,  together  with  the  muscle  itself.  The  artery  and  the  deep 
branches  of  the  inferior  maxillarv  nerve  will  be  seen  lying  against 
the  internal  pterygoid  muscle.  These  are  to  be  carefully  freed  from 
fat  and  cellular  tissue,  and  then  examined. 

The  internal  maxillary  artery  commences  in  the  substance  of  the 
parotid  gland,  opposite  the  meatus  auditorius  extemus ;  it  passes  in 
the  first  instance  norizontally  forward  behind  the  neck  of  the  low^t 
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jaw ;  next,  curvea  srnund  tlie  lower  boTder  of  the  extenul  pterjgrid 
mmcle  near  its  inBertion,  and  aecende  obliquely  forwaida  npcn  the 
outer  Bide  of  that  tuuBcle ;  it  then  pasaea  inwatds  betweea  tbe  two 
head*  of  the  eitemal  pterygoid,  and  enters  the  ephemtMIMZiUliT 
foBM.  Occasionally  it  takes  it«  coune  between  tbe  two  ptmrgoia 
muBclea,  without  appearing  on  the  outer  anrfaM  of  the  extimal 
pterygoid.  For  the  purposes  of  degcription  it  admits  of  diriiaoik  into 
three  portions  :  maxillaiy,  pt«T7goid,  and  spheno-nia » i Uaiy. 

B(ibttiOI18-~The  maxiUary  portion  is  aitnated  between  the  ned 
of  the  Jaw  and  the  internal  lateral  ligament  and  inferior  dental 
nerve,  and  lies  parallel  with  the  auriculo-temporal  nerve  ;  the  pltrf- 
gtnd  portion  between  the  external  pterygoid  muscle,  and  the  iiiaew  li  i 
and  temporal  muBcle.  The  tpheno-mo^nUary  portion  lies  between 
the  two  heads  of  the  external  pterygoid  muscle,  and,  in  the  sphaw- 
mazilUry  fossa,  is  in  relation  with  Ueckel'B  ganglion. 


fi^I>i■gnTn  of  the  brancbei  of  the  IntenuJ  m&rlUvy  *rt«l7. 
1.  8upor4cial  lemporaL    3.  Intenul  mixllluT.         ■->--■-- 
i.  Mlddla  msnbige^    i-  larerior  dantnL    7.  LasHr  msniL, 

t,  Piateiior  tampdraL    id.  Plerygnid.     11.  AnHrlor  tflmponiL 
Dfrurbltal.    14.  Bpheno-piUtinB.  " " '— --       '  ' 

I}.  Vidlui.    i9.  FlsiTgo-tHlitlDe. 


■MaxiUary  Portion. 
Anterior  tympanic, 
Inferior  dental, 
Middle  meningeal. 
Lesser  meningeal. 


PUrygoid  Portion. 
Deep  temporal, 
Pterygoid, 
Masseteric, 
Buccal 


Spheno-maxtilary  Portion, 
Superior  dental,  Spheno-palatine, 

Inna-orbital,  Superior  palatine, 

Ptery  go- palatine,  Vidian. 

-..-  .jiterior   tympanic 
throngh  the  fissure  of  QIaser,  and  i 
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tympani,  and  membrana  tympani ;  on  the  latter  it  inoeculates  with 
tne  stvlo-mastoid,  a  branch  of  the  posterior  auricular  artery,  and 
with  the  Vidian  artery. 

The  inferior  dental  descends  to  the  dental  foramen,  and  enters 
the  canal  of  the  lower  jaw  in  company  with  the  inferior  dental 
nerve.  Opposite  the  bicuspid  teeth  it  divides  into  two  branches, 
one  of  which  is  continued  onwards  within  the  bone  as  far  as  the 
symphysis,  to  supply  the  incisor  teeth;  while  the  other,  mental, 
escapes  with  the  nerve  at  the  mental  foramen,  and  anastomoses  with 
the  inferior  labial  and  submental  branch  of  the  faciaL  It  supplies 
the  alveoli  and  teeth  of  the  lower  jaw,  sending  small  branches  along 
the  canals  in  their  roots.  At  the  inferior  dental  foramen,  it  gives 
off  a  myUhhyoid  branch,  which  accompanies  the  mylo-hyoid  nerve. 

The  middle  meningeal  is  embraced  at  its  origin  by  the  two  roots 
of  the  auriculo-temporal  nerve ;  it  ascends  behind  the  temporo- 
maxillary  articulation  to  the  foramen  spinosum  in  the  spinous 
process  of  the  sphenoid  bone,  and  entering  the  cranium,  divides  into 
an  anterior  and  a  posterior  branch.  The  anterior  branch  crosses  the 
^reat  ala  of  the  sphenoid  to  the  groove  or  canal  in  the  anterior 
inferior  angle  of  the  parietal  bone,  and  divides  into  branches  which 
ramify  on  the  external  surface  of  the  dura  mater,  and  anastomose 
with  corresponding  branches  from  the  opposite  side.  The  posterior 
branch  crosses  the  squamous  portion  of  tne  temporal  bone,  to  the 
posterior  part  of  the  dura  mater  and  cranium. 

The  branches  of  the  middle  meningeal  artery  are  distributed 
chiefly  to  the  bones  of  the  skull ;  in  the  middle  fossa  it  sends  a 
small  petrosal  branch  through  the  hiatus  Fallopii  to  the  facial 
nerve,  and  branches  to  the  Gasserian  ganglion. 

The  lesser  meningeal  is  a  small  branch  which  ascends  to  the 
foramen  ovale,  and  passes  into  the  skull  to  be  distributed  to  the 
Gasserian  ganglion  and  dura  mater.  It  gives  off  a  twig  to  the  nasal 
fossse  and  soft  palate. 

The  lesser  meningeal  is  often  derived  from  the  middle,  instead  of 
from  the  internal  maxillary  directly  ; — the  tympanic  also  occasion- 
ally springs  from  the  same  trunk. 

The  muscnlar  branches  are  distributed,  as  their  names  imply, 
to  the  five  muscles  of  the  maxillary  region ;  the  deep  temporal 
branches  are  two  in  number,  anterior  and  posterior ;  they  inosculate 
with  the  middle  temporal.  The  pterygoid  branches  are  distributed 
to  the  two  muscles  of  that  name.  The  m^isseteric  artery  passes  out- 
wards, behind  tlie  tendon  of  the  temporal  muscle  and  over  the  sig- 
moid notch,  to  the  masseter  muscle.  The  biiccal  branch,  arising 
opposite  the  anterior  part  of  the  pterygoid  muscle,  passes  down- 
wards with  the  buccal  nerve  to  the  buccinator  muscle.  It  inos- 
culates with  the  facial  and  transverse  facial  artery. 

The  superior  dental  or  alveolar  artery  is  given  off  from  the 
internal  maxillary,  just  as  that  vessel  is  about  to  make  its  turn 
inwards  to  reach  the  spheno-maxillary  fossa.  It  descends  on  the 
tuberosity  of  the  superior  maxillary  bone,  and  senda  its  branches 
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anterior  muscles  of  the  vertebral  column,  namely,  longOB  colli  and 
rectus  anticus  major;  and  being  crossed  behind  by  the  inferior 
thyroid  artery  ana  recurrent  lanmgetfd  nerve.  To  the  inner  tide 
of  the  carotid  is  the  trachea,  thyroid  gland,  recurrent  lairng^ 
nerve,  inferior  thyroid  artery,  and  larynx ;  to  its  outer  eiae,  and 
enclosed  in  its  sheath,  the  jugular  vein  and  pneumogastric  nerve ; 
and  in  fronts  the  stemo-thyroid,  stemo-hyoid,  stemo-mastoid,  omo- 
hyoid, and  platysma  muscles;  the  superior  thyroid,  lingual,  and 
facial  veins,  and  the  descendens  noni  nerve.  The  left  common 
carotid,  in  addition  to  the  relations  just  enumerated,  which  are 
common  to  both,  is  crossed  near  its  commencement  by  the  left 
brachio-cephalic  vein,  and  supports  the  remains  of  the  thymus 
gland  :  it  lies  on  the  trachea ;  tnen  gets  to  its  side,  and  is  in  lelatioa 
with  the  oesophagus  and  thoracic  duct :  to  facilitate  the  study  of 
these  relations,  they  are  here  arranged  in  a  tabular  form. 

Plan  of  Belation8  of  the  Common  Carotid  Artery. 

In  Front. 

Flatyima, 

Superior  thyroid  reint. 

Lingual  and  facial  Teini, 

Omo-hyoid, 

Stemo*  mastoid, 

Stemo-byoid, 

Stemo-thyroid, 

Descendens  noni  nenre. 


ExtemaUif, 

Internal  jugular  rein, 
Pneumogastric  nerve. 


Oommon 
Carotid  Artezy. 


Internally, 

Trachea, 

Thyroid  gland. 

Larynx, 

Recurrent  laryngeal  nerre, 

Inferior  thyroid  artery. 


Behind. 

Longns  colli. 
Rectus  anticus  major. 
Sympathetic  nenre. 
Inferior  thyroid  artery. 
Recurrent  laiyngeal  nenre. 

Additional  Relations  of  the  Left  Common  Carotid. 

InFnnU.  Behind,  IntemaUp.       BxtemmUy. 

Left  brachio-cephallic  rein.    Trachea,  Innominate  aiiery,    Fleuia. 

Remains  of  thjrmus  gland.       Thoracic  duct.    (Esophagus. 

Sternum. 

EXTERNAL  CAROTID  ARTERT. 

The  external  carotid  artery  ascends  nearly  perpendicularly  from 
opposite  the  upper  border  of  the  thyroid  cartilage,  to  the  space 
between  the  neck  of  the  lower  iaw  and  meatus  auditoriuB,  where  it 
diridea  into  two  terminal  brancnes,  temporal  and  internal  nuuullaiy. 


SUPKRIOB  THTBOID  ARTERY. 


377 


Relations. — In  front  it  is  crossed  by  the  posterior  belly  of  the 
digastric,  stylo-hyoid,  and  platysma  myoides  muscles ;  b^  the  hypo- 
glossal nerve  near  its  origin ;  higher  up  it  is  situated  in  the  sub- 
stance of  the  parotid  gland,  and  has  in  front  the  facial  nerve  and 
temporo-maxiUary  vein.  Behind^  it  is  separated  from  the  internal 
carotid  by  the  s^lo-pharyngeus,  and  stylo-glossus  muscle,  glosso- 
pharyngeal nerve,  and  part  of  the  parotia  gland.  Intemallyj  it  has 
the  hyoid  bone,  pharynx,  parotid  gland,  and  ramus  of  the  lower  jaw. 

Plan  of  the  Relations  of  the  External  Carotid  Artery. 
In  FronL 


PUtyimA, 
DigMtrio, 
Stylo-hyoid. 
Hypoglowal  nerve. 
Facial  nerve, 
Temporo-mazilUry  vein, 
Parotid  gland. 


Bztemal 
Carotid  Artezy. 


Internally. 

Hyoid  bone. 
Pharynx, 
Parotid  gland, 
Ramni  m.  jaw. 


Behind. 

Siylo-pharyngeni, 
Stylo-gloMOS, 
OloMO-pharyngeal  nerve. 
Parotid  gland. 


Branches. — The  branches  of  the  external  carotid,  nine  in  num- 
ber, may  be  arranged  into  three  groups,  anterior,  posterior,  and 
ascending.    They  are  as  follows : — 


Anterior. 

Superior  thyroid, 

Lingual, 

FaciaL 

Ascending  pluuyngeal, 
Parotidean, 


Ascending. 


Posterior. 

Occipital, 
Posterior  auricular. 


Temporal, 
Internal  maxillary. 


The  anterior  branches  arise  from  the  commencement  of  the 
external  carotid,  within  a  short  distance  of  each  other.  The  lingual 
and  facial  bifurcate,  not  unfrequently,  from  a  common  trunk. 

The  SUPERIOR  THTROu)  ARTRRY,  the  first  of  the  branches 
of  the  external  carotid,  arises  from  that  trunk  just  below  the  great 
comu  of  the  os  hyoides,  and  curves  downwards  to  the  thyroid  ^and. 
It  is  distributed  by  several  large  branches  to  the  anterior  part  of  the 
gland,  and  anastomoses  with  its  fellow  of  the  opposite  side,  and  with 
%e  inferior  thyroid  arteries.  In  its  course  it  passes  beneath  the 
omo-hyoid,  stemo-thyroid,  and  stemo-hyoid  muscles. 
Branches. — 

Hyoid,  Inferior  laryngeal, 

Superior  laryngeal,  Muscular, 

Stemo-mastoid.  Qlandnlttt. 


^.f^-. 
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The  hiroid  branch  passes  forward  beneath  the  thyio-byoid 
muscle,  and  is  distributed  to  the  depressor  muscles  of  the  oe  hyoides 
near  their  insertion.  It  anastomoses  with  its  fellow  of  the  opposite 
side,  and  with  the  hyoid  branch  of  the  linguaL 

The  superior  laryngeal  pierces  the  thyro-hyoidean  membruie, 

in  company  with  the  superior  lanmgeal  nerve,  and  sapplies  the 

mucous  membrane  and  muscles  of  the  larynx,  sending  a  Innnch 

upwards  to  the  epiglottis. 

The  stemo-mastoid  is  commonly  a  branch  of  this  trunk,  although 

it  sometimes  comes  off 
directly  from  the  ex- 
ternal carotid.  Itcurres 
downwards  and  out- 
wards across  the  carotid 
sheath  to  the  anterior 
margin  of  the  stemo- 
mastoid  muscle,  to  which 
and  to  the  nei^hcmr^ 
ing  muscles  and  intecu- 
ment,  it  is  distributed. 
The  inferior  hajn- 
goal  or  crico-tliyroid 
ia  a  small  branch  which 
crosses  the  crico- thy- 
roid membrane  along 
the  lower  border  of  the 
thyroid  cartilage.  It 
sends  branches  through 
that  membrane  to  sup- 
ply the  mucous  lining 
of  the  larynx,  and  inos- 
culates with  its  fellow 
of  the  opposite  side. 

The    muscular 
branches    are    distri- 

Fio.  334.— Carotid  arteries  with  the  branches  of  the  buted  tO   the   depreSSOr 
external  carotid,     i.  Common  carotid,    a.  External  musclesof  the  Oshyoides 


carotid. 


Internal  carotid. 


3.    incemai  caroua.     4.    Carotid  foramen        i  Irnnmr 
in  the  petrous  portion  of  the  temporal  bone.    5.  ana  laryux. 
8«iperior  thyroid  artery.     6.    Lingual  artery.     7.        NumeroUS  glandular 
Facial  arten^.     8.  Sterno-mastoid  artery,    o.  Occl-  branches  aie  dBstributed 
Posterior  auricular.     12.  Internal  maxil-  ..,       ,   .      ***«*«. aw.***^ 


pits 
Ian 


zo. 


ry.     is".  *TSmporaL""i4.   Asccnding^ptmryngeal  tO   the   lateral   lobes  of 

artery.  the  thyroid  gland,  form- 

ing a  free  anastomosis  in  its  substance  with  the  branches  of  the 
inferior  thyroid. 

The  LINGUAL  ABTEEY  ascends  obliquely  from  its  origin; 
it  then  passes  forwards  parallel  with  the  great  comu  of  the  os 
hyoides;  thirdly,  it  ascends  to  the  under  surface  of  the  tongue; 
and  fourthly,  runs  forward  in  a  serpentine  direction  to  its  tip,  under 
the  name  of  ranine  artery,  where  it  terminates  by  being  distributed 
to  the  muscles  and  mucous  membiane  of  the  tongue. 
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Belatioiu. — The  jSnf  port  of  its  eoone  Testa  on  the  middle  con- 
Btrictor  muscle  of  the  pnarfitz,  being  covered  in  by  the  tendon  of 
the  digaatriciu  and  the  stylo-bjoid  muacle  ;  the  uamd  il  lituated 
between  the  middle  constrictor  and  hjo-glonoa  muscle,  the  latter 
separating  it  from  the  hypwlowal  nerre ;  in  the  IMrd  port  of  its 
conne  it  lies  between  the  hfo-gloe*aa  and  genio-hf  o-glorans ;  aqd 
in  the  fourth  (ronine),  rests  on  the  lingualis  to  the  tip  of  the  tongne. 

BrancheB. — Hyoid,       DotBsliB  lingme,       Sublingual,       Bonine. 

The  Iiyoid  branch  runs  alonft  the  upper  border  of  the  oe 
hyoides,  and  is  distributed  to  the  eleratoi  muscles  of  the  os  hf  oides 
near  their  insertion,  inosculating  with  its  fellow  of  the  opposite  side, 
and  with  the  hjoid  branch  of  the  superior  thjroid  when  that  branch 
is  present. 

The  donallfl  Utignf  ascends  along  the  posterior  border  of  the 
byo-gloaeuB  muscle  to  the  dorsum  of  the  tongue,  and  is  distributed 


Fia.  135.— Ungual  utarjuidbnuwlw-    i-  Btylo-gl™ 

3.  VnrmllM  Unguis  •rtoij.    4.  Qenio-byo-gloMui  muKle.    j,  Hlddle  «.., 

i.  aenlu-h^oid  miucla.     j,  j.  H»o-(1omui  (cut).     B.  Sublingual  irteiy.     , 

teni»larotldiirt«7.    11.  Uoguil  artaij.    ij.  Hjoid  bimch. 

to  the  tongue,  fauces,  and  epiglottis  ;  anastomosing  with  its  feUow 
of  the  opposite  side. 

The  BAbUnsnal  branch  runs  forward  on  the  B;enio-h7o-glo«BUs 
muscle,  and  is  distributed  to  the  sublingual  gland,  mucous  mem- 
brane of  the  floor  of  the  mouth,  and  muscles  of  the  tongue.  It  is 
situated  between  the  mylo-hyoid  and  genio-hyo-glossus,  generally 
accompanies  Wharton's  duct  for  a  part  of  its  course,  and  sends  a 
branch  to  the  frtenum  lin^uffi.  The  lotter  branch  affords  the  con- 
siderable hemorrhage  which  sometimes  follows  the  operation  of 
■nipping  the  fnennin  in  children. 

The  nmino  arterr  may  be  looked  on  as  the  true  continuation  of 
the  lingual ;  it  runs  forwards  beneath  the  tongue,  testing  upon  the 
lingualis  muscle,  having  the  genio-hyo-glossus  to  its  outer  side,  and 
covered  in  by  mucous  membrane. 
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It  distributes  numerous  small  branclies  to  the  subetance  of  the 
tongue,  but  does  not,  as  is  generally  stated,  anastomose  with  its 
fellow  of  the  opposite  side.  Hyrtle  has  proven  hj  experimental 
injections  that  tnere  is  no  conmiunication  between  the  aiteriea  of 
the  two  sides,  and  this  fact  is  substantiated  by  the  experience  of 
surgeons,  who  find  that  the  longitudinal  section  of  the  tongue  in  tlie 
miodle  line  is  unaccompanied  by  arterial  hemorrhage. 

FAOIAL  ABT£RY.  —  The  facial  artery  (nuixillaris  externa) 
arises  immediately  above  the  lingual  and  a  little  above  the  flnat 
comu  of  the  os  hyoides,  and  passes  forwards  to  the  snbmaxiljaiy 
gland,  in  which  it  lies  embedded.  It  then  curves  around  the  body 
of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  maaseter 
muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the  an^e 
of  the  eye,  where  it  is  named,  angular  artery.  The  facial  arteiy  is 
tortuous  in  its  course  over  the  buccinator  muscle  to  accommodate 
itself  to  the  movements  of  the  jaw. 

Relations. — Below  the  jaw  it  passes  beneath  the  digastricns  and 
stylo-hyoid  muscle  ;  on  the  body  of  the  lower  jaw  it  is  oovexed  by 
the  platysma  myoides,  and  at  the  angle  of  the  mouth  by  the  de- 
pressor anguli  oris  and  rjrgomatic  muscles.  It  rests  on  the  sub- 
maxillary gland,  lower  jaw,  buccinator,  orbicularis  oris,  levator 
anguli  oris,  levator  labii  superioris  proprius,  and  levator  labii  supe- 
rioris  aheque  nasi 

Its  branches  may  be  grouped  into  those  which  are  given  off  below 
the  jaw,  and  those  on  Uie  face ;  they  may  be  thus  arranged  : — 

Below  the  Jaw.  On  the  Face. 

Ascending  palatine,  Buccal, 

Tonsillar,  Inferior  labial. 

Submaxillary,  Inferior  coronary, 

Submental,  Superior  coronary, 

Muscular.  Lateral  nasal, 

Angular. 

The  inferior  or  ascending  palatine  branch  ascends  between  the 
stylo-glossus  and  stylo-pharyngeus  muscle,  to  be  distributed  to  the 
tonsil  and  soft  palate,  and  anastomoses  with  the  descending  palatine 
branch  of  the  internal  maxillarv  artery. 

The  tonsillar  branch  ascends  by  the  side  of  the  pharynx,  and 
pierces  the  superior  constrictor  muscle  to  be  distributee  to  the  tonsiL 

The  submaxillary  are  four  or  five  branches  which  supply  the 
submaxillary  gland. 

The  submental  branch  runs  forward  on  the  mylo-hyoid  ramde^ 
imder  cover  of  the  body  of  the  lower  jaw,  distributes  branches  to  the 
submaxillarv  gland,  and  muscles  attached  to  the  lower  jaw,  and  anas> 
tomoses  with  branches  of  the  sublin^al  and  inferior  dental  artery. 

The  muscular  branches  are  distributed  to  the  masseter,  internal 
ptervgoid,  digastric,  and  stylo-hyoid. 

The  buccal  branches,  eight  or  ten  in  number,  are  given  off  upon 
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the  face,  and  aie  distributed  to  the  buccinator,  maaseter,  muscles  of 
the  upper  lip,  orbicularis  palpebrarum,  and  integument  of  tiie  cheek. 
They  anastomose  with  the  buccal  branch  of  the  internal  maxillary, 
the  transverse  facial,  and  infraorbital 

The  inferior  labial  branch  passes  forward  beneath  the  depressor 
anguli  oris  muscle,  and  is  distributed  to  the  muscles  of  the  lower 
lip,  inosculating  with  the  labial  branch  of  the  inferior  dental,  the 
inferior  coronary,  and  submental 

The  inferior  coronary  branch  is  given  off  at  the  angle  of  the 
mouth,  and  passes  inwaids  near  the  edge  of  the  lower  Up,  lying 
between  the  orbicularis  and  mucous  membrane  :  it  inosculates  with 
its  fellow  of  the  opposite  side. 

The  gnperior  coronary  branch,  arising  close  to,  or  in  common 
with,  the  preceding,  takes  its  course  in  the  same  manner  along  the 
upper  lip,  inosculating  with  its  fellow  of  the  opposite  side.  At  the 
middle  of  the  lip  it  sends  a  small  branch  upwards  to  the  septum  of 
the  nose  (arteria  septii 

The  lateral  nasal  oranch  is  given  off  near  the  ala  nasi,  and  passes 
beneath  the  levator  labii  superioris  alaeaue  nasi,  to  be  distributed  to 
the  nose.  It  inosculates  with  the  nasal  branch  of  the  ophthalmic 
artery  and  the  infraorbital 

The  aiTigi^^ftr  is  the  termination  of  the  facial  artery  ;  it  inosculates 
at  the  inner  side  of  the  orbit  with  the  termination  of  the  ophthal- 
mic artery. 

The  inoscnlationB  of  the  facial  artery  are  numerous — namely, 
with  the  sublingual  branch  of  the  lingual,  ascending  pharyngeal 
artery,  descending  palatine  artery,  inferior  dental  at  its  escape  ^Dm 
the  mental  foramen,  infraorbital  at  the  infraorbital  foramen,  buccal 
branches  of  the  internal  maxillary  on  the  surface  of  the  buccinator, 
transverse  facial  on  the  side  of  the  face,  and  nasal  and  frontal  branches 
of  the  ophthalmic  artery  at  the  angle  of  the  eye. 

The  racial  artery  is  subject  to  variety  in  length :  it  not  unfre- 
quently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is  rarely 
symmetrical  on  both  sides  of  the  face. 

The  OCCIPITAL  ABTISRY,  smaller  than  the  anterior  branches, 
passes  backwards  behind  the  parotid  gland  and  beneath  the  posterior 
belly  of  the  digastric,  trachelo-mastoid,  and  stemo-mastoid  to  the 
occipital  groove  in  the  mastoid  portion  of  the  temporal  bone.  It 
then  ascends  between  the  splenius  and  complexus,  pierces  the  trape- 
zius, and  is  distributed  to  the  back  of  the  nead,  anastomosing  with 
the  opposite  occipital,  posterior  auricular,  and  temporal  artery. 
The  hypoglossal  nerve  curves  aroimd  this  arterv  opposite  the  angle 
of  the  jaw  and  near  its  origin  from  the  external  carotid.  The  occi- 
pital artery  is  sometimes  derived  from  the  ascending  cervical  of  the 
th3rroid  axis,  or  from  the  internal  carotid. 

Branches. — It  gives  off  several  muscular  branches  to  the  stemo- 
mastoid,  digastric,  stylo-hyoid,  and  deep  muscles  in  its  course, 
a  small  branch  to  the  external  ear,  and  two  larger  branches,  inferior 
meningeal  and  princepe  cervicis. 
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The  inferior  meningeal  ascends  by  the  side  of  the  internal 
jnffolar  vein,  and  passes  through  the  jugukr  foramen,  to  be  dis- 
tributed to  the  dura  mater. 

The  arteria  princeps  cervicis  is  a  large  and  irr^^ular  biancL 
It  descends  the  neck  between  the  complexus  and  semi-spinalis  ooUi, 
and  inosculates  with  the  cervicalis  profunda  of  the  anbclaTian  and 
with  branches  of  the  vertebraL  This  branch  is  the  meana  of  estab- 
lishing an  important  collateral  circulation  between  the  branches  of 
the  carotid  and  subclavian,  after  ligature  of  the  common  carotid 
artery. 

A  small  mastoid  branch  enters  the  skull  through  the  mastoid 
foramen,  and  is  distributed  to  the  dura  mater. 

The  POSTERIOR  AURICULAR  ARTERY  arises  from  the 
external  carotid,  above  the  level  of  the  digastric  and  atylo-hyoid 
muscles,  and  ascends  by  the  side  of  the  styloid  process  and  behind 
the  parotid  gland,  to  the  back  part  of  the  concha.  It  is  distributed 
by  two  branches  to  the  external  ear,  auricnlar  branch,  and  side  o^ 
the  head,  occipital  branch,  anastomosing  with  the  occipital  am. 
temporal  artery  ;  some  of  its  branches  pass  through  fissures  in  the 
fibro-cartilage  to  reach  the  anterior  surface  of  the  pinna.  The 
anterior  auricular  arteries  are  branches  of  the  temporaL 

Branches. — The  posterior  auricular  gives  off  a  branch  to  the 
digastric  muscle,  and  several  branches  to  the  parotid  gland;  it 
then  gives  off  the  stylo-mastoid,  which  enters  the  stylo-mastoid 
foramen  to  be  distributed  to  the  aquseductus  Fallopii,  labyrinth, 
mastoid  cells,  and  tympanum  ;  a  twig  accompanies  the  chorda 
tympani  under  the  name  of  tympanica  superior.  One  branch  of  the 
stylo-mastoid  artery  forms  with  the  anterior  tympanic  artery  an 
anastomotic  circle  round  the  drum  of  the  ear. 

The  ASCENDING  PHARYNGEAL  ARTERY,  the  smallest 
of  the  branches  of  the  external  carotid,  arises  from  that  trunk  near 
its  origin  (or  at  the  point  of  bifurcation  of  the  common  carotid),  and 
ascends  between  the  internal  carotid  and  side  of  the  pharynx  to  the 
base  of  the  skull,  where  it  divides  into  two  branches :  meningaa]* 
which  enters  the  jugular  or  anterior  condylar  foramen  to  be  dis- 
tributed to  the  dura  mater ;  and  pharyoffoal.  It  supplies  the 
pharjmx,  tonsils,  soft  palate,  and  Eustachian  tube. 

The  PAROTIDE  AN  ARTERIES  are  four  or  five  large  branches 
which  are  given  off  from  the  external  carotid  whilst  in*the  parotid 
gland.  They  are  distributed  to  the  structure  of  the  gland,  their 
terminal  branches  reaching  the  integument  of  the  side  of  the  face, 
and  masseter  muscle. 

The  TEMPORAL  ARTERY  is  one  of  the  two  tenninal 
branches  of  the  external  carotid.  It  ascends  over  the  root  of  the 
zygoma  ;  and,  at  about  an  inch  and  a  half  above  the  zygomatic  arch, 
divides  into  an  anterior  and  posterior  temporal  brancn.  The  an- 
terior temporal  is  distributed  over  the  front  of  the  temple  and  arch 
of  the  skull,  and  anastomoses  with  the  opposite  anterior  temporal, 
and  with  the  supraorbital  and  ixontal  «xt^.    The  posterior  tern- 
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poral  curves  upwards  and  backwards,  and  inosculates  with  its  fellow 
of  the  opposite  side,  with  the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  by  the  parotid  gland 
and  attrahens  auriculam  muscle,  and  rests  on  the  temporal  fucia. 

The  brancheB  of  the  temporal  artery  are — some  small  offsets  to 
the  parotid  gland  and  articulation  of  the  lower  jaw,  and  the  fol- 
lowing : — 

Anterior  auricular,  Transverse  facial, 

Middle  temporal 

The  anterior  anrionlar  branches,  two  in  number,  are  distributed 
to  the  anterior  portion  of  the  pinna. 

The  transyerse  facial  arises  from  the  temporal  immediately 
below  the  zygoma,  and  runs  transversely  across  the  face,  resting  on 
the  masseter  muscle,  and  lying  parallel  with  and  a  littie  aoove 
Stenson's  duct  It  anastomoses  with  the  facial  and  infraorbital 
artery. 

The  middle  temporal  branch  passes  through  an  opening  in  the 
temporal  fascia  immediately  above  the  zygoma  into  the  substance  of 
the  temporal  muscle,  and  sends  small  branches  to  that  muscle,  in- 
osculating with  the  deep  temporal  arteries.  It  gives  off  a  small 
orbital  branch  which  passes  forward  immediately  aoove  the  zygoma, 
between  the  two  layers  of  the  temporal  fascia,  and  inosculates 
beneath  the  orbicularis  palpebrarum,  with  the  lachrymal  branch  of 
the  ophthalmic  artery. 

The  INTEBNAL  MAXILLABT  ABTEBT,  the  other  ter- 
minal  branch  of  the  external  carotid,  has  next  to  be  examined. 

Dissection. — The  internal  maxillary  artery  passes  inwards  behind 
the  neck  of  the  lower  jaw  to  the  deep  structures  in  the  face ;  we 
require,  therefore,  to  remove  several  parts  for  the  purpose  of  seeing  it 
completely.  To  obtain  a  good  view  of  the  vessel,  the  zygoma  should 
be  sawn  across  in  front  of  the  external  ear,  and  the  malar  bone  near 
the  orbit  Turn  down  the  zygomatic  arch  with  the  masseter 
muscle.  In  doing  this,  a  small  artery  and  nerve  will  be  seen  cross- 
ing the  sigmoid  notch  of  the  lower  jaw  to  enter  the  masseter  muscle 
(masseteric).  Saw  through  the  ramus  of  the  jaw  on  a  level  with  the 
crowns  of  the  molar  teeth,  and  divide  the  neck  of  the  condyle  with 
cutting  forceps,  then  turn  the  coronoid  process  with  the  insertion  of 
the  temporal  muscle  upwards  towards  the  skull ;  some  vessels  will 
be  seen  entering  the  imder  surface  of  the  muscle  ;  these  are  the  deep 
temporal'.  If  the  artery  lies  beneath  the  external  pterygoid  muscle,  it 
will  be  necessary  to  disarticulate  the  condyle  of  the  jaw  and  turn  it 
inwards,  together  with  the  muscle  itself.  The  artery  and  the  deep 
branches  of  the  inferior  maxillary  nerve  will  be  seen  lying  against 
the  internal  pterygoid  muscle.  These  are  to  be  carefully  freed  from 
fat  and  celluLajr  tissue,  and  then  examined. 

The  internal  maxillary  artery  commences  in  the  substance  of  the 
parotid  gland,  opposite  the  meatus  auditorius  extemus ;  it  passes  in 
the  first  instance  norizontidly  forward  behind  the  neck  of  the  lo^^t 
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jaw  ;  next,  curves  amund  the  lower  border  of  the  eztemal  ptoTgiad 
uiiucle  near  its  insertion,  uid  ascends  obliquely  forwuda  opcRi  '* 
outer  aide  of  that  muscle ;  it  then  paaeea  inwaida  betweoi  Uu^' 
heads  of  the  external  ptuygpid,  and  enten  the  spheno-m 
fossa.  Occasionallj  it  takes  its  coone  between  the  two  pi  ,  „ 
muBcleB,  without  appeariDg  on  the  outer  surface  of  the  extmil 
pteryifoid.  For  the  purposes  of  description  it  admits  of  dinBon  into 
three  jwrtions  ;  maiillary,  pterygoid,  and  spheno-maxillAij. 

Salatlons- — The  Tnaxillarn  portion  is  situated  between  the  ned 
of  the  jaw  and  the  internal  lateral  ligament  and  inferior  denial 
nerve,  and  lies  parallel  with  the  anriculo-tempoial  nerve  ;  theytey- 
goid  portion  between  the  external  pterygoid  muscle,  and  the  iinswlii 
and  temporal  muscle.  The  »pheno-maxillary  portion  lies  betweva 
the  two  heads  of  the  external  pterygoid  moBcle,  and,  in  the  B^wno- 
maxillary  fossa,  is  in  relation  with  Meckel's  gBnglion. 


Fro.  136.— Dtamm  n(  

ammd,     3-  DuperflciiJ  tfimponl-    3.  IntvmKl  mudUarr. 
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14.  SphflUD-palfttlDe.     ]j.  DQecQDding  pmlntlnn 
I.  FUrygD-pAlfttioe. 


'Baa.ehM.—MaxUlaTy  Portwn, 
Anterior  tympanic, 
Inferior  dental, 
Middle  meningeal. 
Lesser  meningeal, 


Pten/goid  Portion. 
Deeptemponl, 
Pterygoid, 
Masseteric, 
BuccaL 


Spheno-maxillary  Poriiim. 
Superior  dental,  Spheno-palatine, 

Infra-orbital,  Superior  palatine, 

Pterygo-palatine,  Vidian. 


The  uitmior    tympanic   branch 
through  the  fissure  of  Qlaser,  and  ii 


distributed  to  th«  I 
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tympani,  and  membrana  tympani ;  on  the  latter  it  inoBculates  with 
the  Btvlo-mastoid,  a  branch  of  the  posterior  auricular  artery,  and 
with  the  Vidian  artery. 

The  inferior  dental  descends  to  the  dental  foramen,  and  enters 
the  canal  of  the  lower  jaw  in  company  with  the  inferior  dental 
nerve.  Opposite  the  bicuspid  teeth  it  divides  into  two  branches, 
one  of  which  is  continued  onwards  within  the  bone  as  far  as  the 
symphysis,  to  supply  the  incisor  teeth;  while  the  other,  mental, 
escapes  with  the  nerve  at  the  mental  foramen,  and  anastomoses  with 
the  inferior  labial  and  submental  branch  of  the  faciaL  It  supplies 
the  alveoli  and  teeth  of  the  lower  jaw.  sending  small  branches  along 
the  canals  in  their  roots.  At  the  inferior  dental  foramen,  it  gives 
off  a  myUhhyoid  branch,  which  accompanies  the  mylo-hyoid  nerve. 

The  middle  meningeal  is  embraced  at  its  origin  by  the  two  roots 
of  the  auriculo-temporal  nerve ;  it  ascends  behind  the  temporo- 
maxillary  articulation  to  the  foramen  spinosum  in  the  spinous 
process  of  the  sphenoid  bone,  and  entering  the  cranium,  divides  into 
an  anterior  and  a  posterior  branch.  The  anterior  branch  crosses  the 
^reat  ala  of  the  sphenoid  to  the  groove  or  canal  in  the  anterior 
inferior  angle  of  the  parietal  bone,  and  divides  into  branches  which 
ramify  on  the  external  surface  of  the  dura  mater,  and  anastomose 
with  corresponding  branches  from  the  opposite  side.  The  posterior 
branch  crosses  the  squamous  portion  of  tne  temporal  bone,  to  the 
posterior  part  of  the  dura  mater  and  cranium. 

The  branches  of  the  middle  meningeal  artery  are  distributed 
chiefly  to  the  bones  of  the  skull ;  in  the  middle  fossa  it  sends  a 
small  petrosal  branch  through  the  hiatus  Fallopii  to  the  facial 
nerve,  and  branches  to  the  Gbsserian  ganglion. 

The  lesser  meningeal  is  a  small  branch  which  ascends  to  the 
foramen  ovale,  and  passes  into  the  skull  to  be  distributed  to  the 
Gasserian  ganglion  and  dura  mater.  It  gives  off  a  twig  to  the  nasal 
fossae  and  soft  palate. 

The  lesser  meningeal  is  often  derived  from  the  middle,  instead  of 
from  the  internal  maxillary  directly ; — the  tympanic  also  occasion- 
ally springs  from  the  same  trunk. 

The  muscnlar  branches  are  distributed,  as  their  names  imply, 
to  the  five  muscles  of  the  maxillary  region ;  the  deep  temporal 
branches  are  two  in  number,  anterior  and  posterior ;  they  inosculate 
with  the  middle  temporal.  The  pterygoid  branches  are  distributed 
to  the  two  muscles  of  that  name.  The  masseteric  artery  passes  out- 
wards, behind  the  tendon  of  the  temporal  muscle  and  over  the  sig- 
moid notch,  to  the  masseter  muscle.  The  huical  branch,  arising 
opposite  the  anterior  part  of  the  pterygoid  muscle,  passes  down- 
wards with  the  buccal  nerve  to  the  buccinator  muscle.  It  inos- 
culates with  the  facial  and  transverse  facial  artery. 

The  superior  dental  or  alveolar  artery  is  given  off  from  the 
internal  maxillary,  just  as  that  vessel  is  about  to  make  its  turn 
inwards  to  reach  the  spheno-maxillary  fossa.  It  descends  on  the 
tuberosity  of  the  superior  maxillary  bone,  and  senda  its  branches 
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through  several  small  foramina  to  supply  the  posterior  teeth  of  the 
upper  jaw  and  the  antrum.  The  terminal  branches  are  continued 
forwards  on  the  alveolar  process,  to  be  distributed  to  the  gums  and 
sockets  of  the  teeth. 

The  inftuorbital  appears,  from  its  size,  to  be  the  proper  con- 
tinuation of  the  artery.  It  runs  along  the  infraorbital  canal  with 
the  superior  maxillary  nerve,  sending  branches  upwards  into  the 
orbit,  and  downwards,  through  canals  in  the  bone,  to  supply  the 
mucous  membrane  of  the  antrum  and  the  teeth  of  the  upper  jaw, 
and  emerges  on  the  face  at  the  infraorbital  foramen.  T^e  branch 
which  supplies  the  incisor  teeth  is  the  arUerior  dental  curiery/  on 
the  face  tne  infraorbital  inosculates  with  the  facial  and  transverse 
facial  artery. 

The  pterygo-palatine  is  a  small  branch  which  passes  backwards 
through  the  pterygo-palatine  canal,  and  supplies  tne  mucous  mem- 
brane of  the  posterior  part  of  the  nares,  upper  part  of  the  phar3n[iz, 
Eustachian  tube,  and  sphenoidal  cells. 

The  Bpheno-palatine,  or  posterior  nasal,  enters  the  superior 
meatus  of  the  nose  through  the  spheno-palatine  foramen,  in  com- 
pany with  the  nasal  filaments  of  Meckel's  ganglion,  and  divides  into 
two  branches ;  one  branch,  arteria  septic  is  distributed  to  the  mucous 
membrane  of  the  septum,  and  inosculates  in  the  anterior  palatine 
canal  with  the  terminal  branch  of  the  descending  palatine ;  the 
other  supplies  the  mucous  membrane  of  the  lateral  wall  of  the 
nares,  antrum,  and  sphenoid  and  ethmoid  cells. 

The  superior  or  descending  palatine  artery  descends  along  the 
posterior  palatine  canal,  in  company  with  the  palatine  branches  of 
Meckel's  ganglion,  to  the  posterior  palatine  foramen ;  it  then  bends 
forward,  lying  in  a  groove  of  the  bone,  and  is  distributed  to  the 
palate.  While  in  the  posterior  palatine  canal  it  sends  several  twigs 
oackwards  through  the  small  posterior  palatine  foramina  to  supply 
the  soft  palate ;  anteriorly  it  gives  oflf  a  branch,  arUerior  pcUattfUj 
which  reaches  the  nares  through  the  anterior  palatine  canal,  and 
inosculates  with  the  arteria  septi. 

The  Vidian  or  pterygoid  branch  passes  backwards  along  the 
pterygoid  canal  with  the  nerve  of  the  same  name,  and  is  distributed 
to  the  sheath  of  the  nerve,  the  Eustachian  tube,  and  mucous  mem- 
brane of  the  upper  part  of  the  pharynx. 

INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  curves  slightly  outwards  from  the 
bifurcation  of  the  common  carotid,  and  ascends  nearly  perpendi- 
cularly by  the  side  of  the  pharvnx,  to  the  carotid  foramen  in  the 
petrous  portion  of  the  temporal  bone.  It  next  passes  inwardsy  along 
the  carotid  canal,  fortoardt  hy  the  side  of  the  sella  turcica,  and  up- 
wards by  the  anterior  clinoid  process,  where  it  pierces  the  dura 
mater,  and  divides  into  three  terminal  branches.  The  course  of 
this  artery  is  remarkable  for  the  number  of  angular  curves  whidi  it 
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forms;  one  or  two  of  these  flexures  are  sometimes  seen  in  the 
cervical  portion,  near  the  base  of  the  skull ;  and,  bv  the  side  of 
the  sella  turcica,  it  resembles  the  italic  letter  «,  placed  horizontally. 
Belatioim. — In  consideration  of  its  connections,  the  artery  is 
divisible  into  a  cervical,  petrous,  cavernous,  and  cerebral  portion. 
The  cervuxU  jportion  is  in  relation  poderiarly  with  the  rectus  anticus 
major,  su^nor  cervical  ganglion  of  the  sympathetic,  and  phaivn^l 
and  superior  lanrngeal  nerve  which  cross  benind  it  Intemauy  it  is 
in  relation  with  me  side  of  the  pharynx,  tonsil,  and  ascending 
pharyngeal   artery.      Externally  with  the  internal  jugular  vein, 

E^     o-pnaryngeal,  pneumogastric,  and  hypoglossal  nerve ;  and  in 
with  the  stylo-glossus  and  stylo-pharyngeus  muscle,  stylo- 
1  ligament,  glosso-pharyngeal  nerve,  and  parotid  gland. 

Plan  of  the  SelatioilS  of  the  Cervical  Portion  of  the  Internal 

Carotid  Artery. 

In  Front. 

Parotid  gland, 
Stylo-glossas, 
Stylo-pharyngeus, 
Stylo-nyoid  ligament, 
Glosso-pharyngeal  nerve. 


Internally. 

ThtarnXf 
Tonul, 

Aacending    pharyngeal 
artery. 


Internal 
Carotid  Artery. 


Externally, 

Internal  jagnlar  vein, 
Glouo-pharyngeal, 
Poeumogaatrio, 
Hypogloaaal  nerve. 


Behind. 

Pharyngeal  nerve, 
Superior  laryngeal  nerve, 
Superior  cervical  ganglion, 
Rectus  anticus  major. 

The  PETROUS  PORTION  is  separated  from  the  bony  wall  of  the 
carotid  canal  by  a  periosteal  lining  derived  from  the  dura  mater ; 
it  is  in  relation  with  the  carotid  plexus,  and  is  covered  in  by  the 
Gasserian  ganglion. 

The  CAVERNOUS  PORTION  is  situated  in  the  cavernous  sinus,  and 
is  in  relation  by  its  outer  side  with  the  lining  membrane  of  the 
sinus  and  with  the  sixth  nerve. 

The  CEREBRAL  PORTION  of  the  artery  is  enclosed  in  a  sheath  of  the 
arachnoid,  and  is  in  relation  with  the  optic  nerve.  At  its  point  of 
division  it  is  situated  in  the  fissure  of  Sylvius. 

Branches. — The  cervical  portion  of  tne  internal  carotid  ^ves  off 
no  branches :  from  the  other  portions  are  derived  the  following : — 


Tympanic, 
Arteriee  receptaculi, 
Ophthalmic, 


Anterior  choroid. 


Anterior  cerebral, 
Middle  cerebral. 
Posterior  communicating 
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The  tympanic  is  a  small  branch  given  ofif  in  the  carotid  canal ;  it 
enters  the  tympanum  and  inosculates  with  the  tympanic  branch  of 
the  internal  maxillary,  and  with  the  stylo-mastoid  artery. 

The  arteriSB  receptacnli  anterior  and  posterior  are  two  small 
branches  given  ofif  in  tne  cavernous  sinus  and  distributed  to  the  parts 
contained  in  the  sinus,  to  the  Qasserian  ganglion,  and  dura  mater;  one 
of  the  twigs  distributed  to  the  latter  is  the  anterior  meningeal  artery. 

The  ophthalmic  artery  arises  from  the  internal  carotid,  just  as 
that  vessel  pierces  the  dura  mater,  and  enters  the  orbit  through  the 
optic  foramen,  lying  externally  to  the  optic  nerve.  It  then  crosses 
the  optic  nerve  to  the  inner  wall  of  the  orbit ;  and  runs  along  the 
lower  border  of  the  superior  oblique  muscle,  to  the  inner  angle  of  the 
eye,  where  it  divides  into  two  terminal  branches,  frontal  and  nasaL 

Branches. — The  branches  of  the  ophthalmic  artery,  ten  in  number, 
may  be  arranged  into  two  groups :  first,  those  distributed  to  the 
orbit  and  surrounding  parts  ;  ana,  secondly,  those  which  supply  the 
muscles  and  globe  of  the  eye.     They  are — 


Second  Group. 

Muscular, — anterior  ciliary. 
Ciliary  short  and  long, 
Arteria  centralis  retinae. 


First  Gronp. 

Lachrymal, 

Supraorbital, 

Posterior  ethmoidal, 

Anterior  ethmoidal. 

Palpebral, 

Frontal, 

Nasal. 

The  lachrjnnal  is  the  first  branch  of  the  ophthalmic  artery,  and 
is  usually  given  oflf  immediately  before  that  arteiy  enters  the  optic 
foramen.  It  follows  the  course  of  the  lachrymal  nerve,  above  the 
upper  border  of  the  external  rectus  muscle,  and  is  distributed  to  the 
lacnrymal  gland.  The  small  branches  which  escape  from  the  gland 
supply  the  conjunctiva  and  upper  eyelid.  The  lachrymal  artery 
gives  otf  a  malar  branch  which  passes  through  the  malar  bone  into 
the  temporal  fossa,  and  inosculates  with  the  deep  temporal  arteries, 
while  some  of  its  branches  become  subcutaneous  on  the  cheek,  and 
anastomose  with  the  transverse  facial. 

The  supraorbital  artery  follows  the  course  of  the  frontal  nerve, 
resting  on  the  levator  palpebrae  muscle  ;  it  passes  through  the  supra- 
orbital foramen,  and  divides  into  a  superficial  and  deep  branch, 
which  are  distributed  to  the  muscles  and  integument  of  the  forehead, 
and  to  the  pericranium.  At  the  supraorbital  foramen  it  sends  a 
branch  inwards  to  the  diploe. 

The  ethmoidal  arteries  posterior  and  anterior  pass  through  the 
ethmoidal  foramina,  and  are  distributed  to  the  falx  cerebri  and  to 
the  ethmoidal  cells  and  nasal  fossie.  The  latter  accompanies  the 
nasal  nerve,  and  sends  a  branch  to  the  frontal  sinus.  The  branches 
distributed  to  the  dura  mater  are  called  anterior  rtieningeaL 

The  palpebral  arteries  superior  and  inferior  are  given  off  from 
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the  ophtlialinic,  near  the  inner  angle  of  the  orbit ;  they  encircle  the 
eyelios,  forming  a  superior  and  an  inferior  arch  near  the  borders  of 
the  lids,  between  the  orbicularis  palpebrarum  and  tarsal  cartilage. 
At  the  outer  angle  of  the  eyelids,  the  superior  palpebral  inosculates 
with  the  orbital  branch  of  the  temporal  artery.  The  inferior  pal- 
pebral artery  sends  a  branch  to  the  caruncula  lachrymalis  and 
lachrymal  sac. 

The  firontal  artery,  one  of  the  terminal  branches  of  the  ophthal- 
mic, emerges  from  the  orbit  at  its  inner  angle,  and  ascends  along  the 
middle  of  the  forehead.  It  is  distributed  to  the  integument,  muscles, 
and  pericranium,  and  anastomoses  with  the  supraorbital  artery. 

The  nasal  artery,  the  other  terminal  branch  of  the  ophthalmic, 
passes  out  of  the  orbit  above  the  tendo  oculi,  and  divides  into  two 
branches ;  one  of  which  inosculates  with  the  angular  artery,  while 
the  other,  dorscUis  nasi,  runs  along  the  ridge  of  the  nose,  and  is  dis- 
tributed to  the  integument  of  that  organ.  The  nasal  artery  sends  a 
small  branch  to  the  lachrymal  sac 

The  mnscular  branches,  usually  two  in  number,  mperior  and 
inferior,  supply  the  muscles  of  the  orbit ;  and  at  the  anterior  part  of 
the  globe  of  the  eye  give  off  the  anterior  ciliary  arteries  which  pierce 
the  sclerotic  near  its  margin  of  connection  with  the  cornea,  and  aife 
distributed  to  the  iris.  It  is  the  congestion  of  these  vessels  that 
gives  rise  to  the  vascular  zone  around  the  cornea  in  iritis. 

The  ciliary  arteries  are  divisible  into  three  groups,  short,  long, 
and  anterior. 

The  short  ciliary,  from  ten  to  fifteen  in  number,  pierce  the 
sclerotic  around  the  entrance  to  the  optic  nerve,  and  supply  the 
choroid  coat  and  ciliary  processes.  The  Cong  ciliary ,  two  in  number, 
pierce  the  sclerotic  at  opposite  sides  of  the  globe  of  the  eye,  and  pass 
forwards  between  it  ana  the  choroid  to  the  iris.  They  form  an  arte- 
rial circle  around  the  circumference  of  the  iris  by  inosculating  with 
each  other,  and  from  this  circle  branches  are  ^ven  off  which  ramify 
in  the  substance  of  the  iris,  and  form  a  second  circle  around  the  pupiL 
The  anterior  ciliary,  six  to  twelve  in  number,  are  branches  of  the  mus- 
cular arteries ;  they  terminate  in  the  great  arterial  circle  of  the  iris. 

The  arteria  centralis  retinse  pierces  the  optic  nerve  obliquely, 
about  a  (juarter  of  an  inch  from  the  globe  of  the  eye,  and  passes 
forwards  m  the  centre  of  its  cylinder  to  the  retina,  where  it  divides 
into  branches,  which  ramify  in  the  inner  layer  of  that  membrane. 
It  supplies  the  retina  and  hyaloid  membrane.  In  the  fcetus  a 
small  branch  of  this  artery  is  seen  to  run  through  the  centre  of  the 
vitreous  humour  to  the  posterior  surface  of  the  lens ;  it  is,  however, 
commonly  absent  in  the  adult 

The  anterior  cerebral  artery  passes  forwards  in  the  great 
longitudinal  fissure  between  the  two  hemispheres  of  the  brain ;  then 
curves  backwards  along  the  corpus  callosum  to  its  posterior  extremity. 
The  two  anterior  cerebral  arteries  are  connected  soon  after  their  origin 
by  a  short  anastomosing  trunk,  the  anterior  communicating  artery. 

The  middle  cerebral  artery  (Sylvian  artery),  larger  than  th& 
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preceding,  passes  outwards  along  the  fissure  of  Sylvius,  and  divides 
into  branches,  which  supplv  the  anterior  and  middle  lobes  of  the 
brain,  and  the  island  of  Keil 

The  posterior  commaiiicatiiig  artery,  variable  in  size,  some- 
times double,  and  sometimes  altogether  wanting,  passes  backwards 
and  inosculates  with  the  posterior  cerebral,  a  branch  of  the  basilar 
artery.  Occasionally  it  is  so  large  as  to  take  the  place  of  the 
posterior  cerebral  artery. 

The  anterior  choroid  is  a  small  branch  which  is  given  off  from 
the  internal  carotid,  near  the  origin  of  the  posterior  communicating 
artery,  and  passes  beneath  the  edge  of  the  middle  lobe  of  the  brain 
to  enter  the  descending  comu  of  the  lateral  ventricle.  It  is  distri- 
buted to  the  choroid  plexus,  and  to  the  walls  of  the  middle  comu. 

A  more  minute  description  of  the  arteries  of  the  brain,  their 
communications  and  distribution,  will  be  given  along  with  the 
descriptive  anatomy  of  that  organ  in  Part  VI.  of  this  work. 

SUBCLAVIAN  ARTERY. 

The  subclavian  artery  on  the  right  side  arises  from  the  innomi- 
nate artery,  opposite  the  stemo-clavicular  articulation ;  on  the  left, 
from  the  arch  of  the  aorta.  The  right  is  consequently  shorter  than 
the  left,  and  situated  nearer  the  anterior  wall  of  the  chest ;  it  is  also 
somewhat  greater  in  diameter,  from  being  a  branch  of  a  branch,  in 
place  of  a  clivision  from  the  main  trunk. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of 
precision  and  surgical  observation,  into  three  portions.  The  first 
portion  of  the  right  and  left  arteries  differs  in  its  course  and  relations 
in  correspondence  with  the  dissimilarity  of  origin  above  referred  to. 
The  other  two  portions  are  alike  on  both  sides. 

The  first  portion,  on  the  right  side,  ascends  obliouely  outwards  to 
the  inner  border  of  the  scalenus  anticus.  On  the  left  side  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  second 
portion  curves  outwards  behind  the  scalenus  anticus  ;  the  ihird 
wjrtion  passes  downwards  and  outwards  beneath  the  clavicle,  to  the 
lower  border  of  the  first  rib,  where  it  becomes  the  axillary  artery. 

Relations. — The  first  portion,  on  the  right  side,  is  in  relation,  in 
frorU,  with  the  stemo-mastoid  (clavicular  portion),  origin  of  stemo- 
nyoid  and  stemo-thyroid,  internal  jugular  and  vertebral  vein,  and 
is  crossed  by  the  pneumogastric  nerve,  phrenic  nerve,  and  ciundiac 
branches  of  the  sympathetic  Behind  and  beneath  it  is  invested  by 
the  pleura,  is  crossed  by  the  right  recurrent  laryngeal  nerve,  and 
is  in  relation  farther  back  with  the  sympathetic  nerve,  longus  colli 
muscle,  and  transverse  process  of  the  seventh  cervical  vertebra.  The 
first  portion  on  the  left  side  is  in  relation  in  front  with  the  pleura, 
internal  juj^;ular  vein,  vena  innominata,  and  pneumogastric,  cardiac 
and  phrenic  nerve  (which  lie  nearly  parallel  to  it).  To  its  inner 
tide  is  the  left  carotid  artery,  trachea,  oesophagus,  and  thoracic  duct ; 
to  its  outer  tide  the  pleura ;  and  behiiid,  the  oesophagus,  thoracic  duct. 
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PLATE  22. 


DEEP  DISSECTION  OF  HEAD  AND  NECK. 


A  Right  common  carotid  (cut). 
B.  Right  subclavian. 
O.  Trachea. 

D.  Thyroid  axis. 

E.  Vagus  nerve,  crossing  subcla- 

vian artery. 

F.  Subclavian  artery,  third  part. 

G.  Posterior  scapular  artery^  aris- 

ing from  subclavian. 
H.  Transversalis  humeri  artery. 
I.  Transversalis  colli  artery. 
K.  Posterior  belly  of  omo-hyoid. 
L.  Median  nerve,  branch  of  brach- 
ial plexus. 
M.  Brachial  plexus. 
N.  Scalenus  anticus. 
O.  Cervical  plexus. 
P.  Upper  part  of  internal  jugular 

vein. 
^  Upper  part  of  internal  carotid 

artery. 
S.  Superior  cervical  ganglion  of 

sympathetic. 
8.  Upper  part  of  pneumo-gastric 

nerve. 
T.  Superior  thyroid  artery. 
V.  Hyo-glossus   muscle   covering 

lingual  artery. 
W.  Sublingual  gland. 
X.  Genio-hyoid  muscle. 


Y.  Mylo-hyoid    muscle    (turned 

down). 
Z.  Thyroid  cartilage. 

1.  Stemo-hyoid  masde. 

2.  Omo-hyoid  muscle. 

8.  Inferior  constrictor  of  phuynx. 
4.  Chicoid  cartilage. 
6.  Crico-thyroid  muscle. 

6.  Thyroid  body. 

7.  Inferior  thyroid  artery. 

8.  Sternal  origin  of  steino-mas- 

toid. 

9.  Clavicular   origin    of    stemo- 

mastoid. 

10.  Clavicle. 

11.  Trapezius. 

12.  Scalenus  posticus. 

18.  Rectus  capitis  anticus  major. 

14.  Stylo-hyoid  (turned  back). 

15.  Temporal  artery. 

16.  Internal  maxillary  artery. 

17.  Inferior  dental  nerve. 

18.  Lingual  branch  of  5th  nerve. 

19.  Pterygoideus  extemus. 

20.  Pterygoideus  intemns. 

21.  Temporal  muscle  (cat). 

22.  Zygomatic  arch. 
28.  Buccinator. 
24.  Masseter. 

26.  Middle  constrictor  of  pharynx. 
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liifefiar  cervical  ganglion  of  the  sympathetic,  longus  colli,  and 
vertebral  column. 

Plan  of  the  Selatioxui  of  the  First  Portion  of  the  Right  Subclavian 

Artery. 


Bight 
Subclavian  Artery. 


Behind  and  Beneath, 

Pleura, 

Recurrent  nerve. 
Sympathetic  nerve, 
lK>ngus  colli  muscle, 
Transverse  process  of 
rth  cervical  verte* 


b; 


>ra. 


In  Front. 

dftvictilar  part  of  ster- 

no-mastoid, 
Steino-hvoid, 
Stemo-tnyroid, 
Internal  jugular  vein, 
Vertebral  vein, 
Pneumogastric  nerve, 
Phrenic  nerve. 
Cardiac  nerves.  

Plan  of  the  Relations  of  the  First  Portion  of  the  Left  Subclavian 

Artery. 

In  Front, 
Pleura, 

Internal  jugular  vein. 
Vena  innominata, 
Pneumogastric  nerve, 
Cardiac  nerves, 
Phrenic  nerve. 


Inner  Side. 

Left  carotid  artery, 
Trachea, 
CEsophagus, 
Thoracic  duct. 


Left 
Subclavian  Artery. 


Outer  Side. 
Pleura. 


Behind. 
(Esophagus, 
Thoracic  duct. 
Inferior  cervical  ganglion, 
Longus  colli. 
Vertebral  column. 

The  second  portion  of  the  artery  has  the  platysma,  stemo-maatoid, 
and  scalenus  anticus  in  froniy  the  scalenus  medius  and  first  dorsal 
nerve  behind  j  the  upper  nerves  of  the  plexus  above,  and  the  pleura 
below.  The  scalenus  anticus  separates  it  from  the  phrenic  nerve  and 
subclavian  vein,  which  latter  is  rather  below  the  level  of  the  artery. 

Plan  of  the  Relations  of  the  Second  Portion  of  the  Subclavian  Artery. 

InFroTU, 
Platysma, 
Stemo-mastoid, 
Scalenus  anticus. 


Jibovt, 
Brachial  plexus. 


Subdavian  Artery. 
Second  Portion, 


BeUne. 
Pleura. 


Behind. 
Scalenui  medioi, 
FintdonaXmmtf, 
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VERTEBRAL  ARTERY. 


The  third  portion  of  the  artery  is  situated  in  the  subclavian  tri- 
angle, and  is  more  superficial  than  the  rest  In  front  it  is  covered  by 
the  integument,  platysma,  and  deep  fascia,  and  crossed  by  the  supra- 
clavicular ner\'e8,  and  external  jugular  vein.  Lower  down  it  is 
crossed  by  the  suprascapular  artery  and  vein,  and  gets  behind  the  sub- 
clavius  muscle  and  clavicle.  BMnd,  it  has  the  scalenus  medius ;  above^ 
the  brachial  plexus ;  and  below,  the  first  rib  and  subclavian  vein. 

Plan  of  the  Relations  of  the  Hiird  Portion  of  the  Subclavian  Artery. 


In  Front. 

Integument, 
Plutysma, 

External  jngnlar  vein, 
Deep  fascia, 
Supraclavicular  nerves, 
Suprascapular  vessels, 
Clavicle, 
Subclavius. 


Above, 
Brachial  plexus. 


Subclavian  Artery. 
Tkird  Portion. 


Behind. 
Scalenus  medius. 


Below. 

First  rib. 
Subclavian  vein. 

Branches. — The  branches  of  the  subclavian  artery  are  four,  and 
sometimes  five  in  number.  Three  are  given  oflf  by  tne  first  portion 
of  the  artery  ;  one,  the  superior  intercostal,  by  the  second  portion  j 
when  a  fifth  artery  exists,  it  arises  from  the  third  portion,  and  is  the 
posterior  scapular.  So  frequent  is  the  occurrence  of  this  variation, 
that  many  anatomists  consider  it  to  be  the  normal  condition.  In  a 
tabular  form  the  branches  are  as  follows  : — 

Vertebral, 
Internal  mammary, 

( Inferior  thyroid. 
Thyroid  axis,  <  Suprascapular,  or  transversalis  humeri, 

(  Transversalis  colli. 
Superior  intercostal, — Cervicalis  profunda. 

The  VEBTEBBAL  ABTEB7,  the  first  and  largest  of  the  branches 
of  the  subclavian  artery,  arises  from  the  posterior  aspect  of  that  trunk ; 
it  ascends  through  the  foramina  in  the  transverse  processes  of  all 
the  cervical  vertebrae,  excepting  the  last ;  then  winds  backwards 
around  the  articulating  process  of  the  atlas  ;  and,  piercing  the  dura 
mater,  enters  the  skull  through  the  foramen  magnum.  The  two 
arteries  unite  at  the  lower  border  of  the  pons  Varolii,  to  form  the 
basilar  artery.  At  its  origin  the  artery  is  behind  the  internal  jugular 
vein,  and  as  it  ascends  comes  to  be  placed  between  the  scalenus 
anticus  and  longus  colli  muscles.  In  tne  foramina  of  the  transverse 
proceeeeB  of  the  vertebrae  the  artery  lies  in  front  of  the  cervical 
nerves,  and  has  the  verteWal  irem  in  ixoul  oi  \\.\  oxLthe  left  side,  it 
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is  CToesed  by  the  thoracic  dnct  The  sub-occipital  nerve  passes  out 
beneath  it  where  it  lies  on  the  groove  of  the  atlas.  If  the  vertebral 
arteries  differ  in  size,  the  left  is  generally  the  larger  of  the  two. 

The  BASILAB  ABTEBY  formed  by  the  union  of  the  two 
vertebrals  is  so  named  from  its  position  at  the  base  of  the  brain  ;  it 
runs  forward  in  the  groove  on  tne  midline  of  the  pons  Varolii,  and  at 
the  anterior  border  of  the  pons  divides  into  four  terminal  branches, 
two  to  each  side. 

Branches. — The  branches  of  the  vertebral  artery  are  the  fol- 
lowing : — 

Lateral  spinal,  Anterior  spinal, 

Muscular,  Posterior  spinal. 

Posterior  meningeal.  Inferior  cerebellar. 

The  lateral  spinal  branches  enter  the  intervertebral^ foramina, 
and  taking  the  course  of  the  roots  of  the  spinal  nerves,  are  distri- 
buted to  the  spinal  cord  and  vertebrae. 

The  mnscmar  branches  are  distributed  to  the  deep  muscles  of 
the  neck,  as  the  vertebral  artery  curves  round  the  articular  process 
of  the  atlas ;  they  anastomose  with  the  deep  cervical  and  occipital 
arteries. 

The  iK)sterior  meningeal  are  one  or  two  small  branches  which 
enter  the  cranium  through  the  foramen  ma^um,  to  be  distributed 
to  the  dura  mater  of  the  cerebellar  fossse,  and  to  the  falx  cerebellL 

The  anterior  spinal  is  a  small  branch  which  unites  with  its 
fellow  of  the  opposite  side  on  the  front  of  the  medulla  oblongata. 
The  artery  formed  by  the  union  of  these  two  vessels  descends  along 
the  anterior  aspect  of  the  spinal  cord,  to  which  it  distributes 
branches. 

The  posterior  spinal  winds  around  the  medulla  oblongata  to  the 
posterior  aspect  of  the  cord,  and  descends  on  each  side  to  the  cauda 
e([uina.  It  communicates  very  freely  with  the  spinal  branches  of 
the  intercostal  and  lumbar  arteries,  and  near  its  origin  sends  a  branch 
upwards  to  the  fourth  ventricle. 

The  inferior  cerebellar  arteries  wind  around  the  upper  part 
of  the  medulla  oblongata  to  the  under  surface  of  the  cerebellum,  to 
which  they  are  distributed.  Thev  pass  between  the  filaments  of 
origin  of  the  h3rpoglo8sal  nerve  in  tneir  course,  and  anastomose  with 
the  superior  cerebellar  arteries. 

The  oranches  of  the  basilar  artery  are  : — 

Transverse,        Superior  cerebellar,         Posterior  cerebraL 

The  transverse  branches  of  the  basilar  artery  supply  the  pons 
Varolii  and  adjacent  parts  of  the  brain.  One  of  these  branches, 
larger  than  the  rest,  receives  the  name  of  aitUerior  inferior  cerebellar 
artery ;  it  passes  ^ong  the  crus  cerebelli  to  be  distributed  to  the 
anterior  border  of  the  cerebellum,  and  anastomoses  with  the  inferior 
cerebellar  of  the  vertebral.    This  artery  gives  off  a  small  btojEksd^ 
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aadilory  aritry,  which  accom^iaDiea  the  facial  and  anditosy  nertM 
into  the  meatae  andiloriiu  intemus ;  it  may  be  derived  direct^ 
from  the  basilar. 

The  raperior  cereballAr  irtwiss,  two  of  the  terminal  bisnchee 
of  the  baailar,  wind  around  the  cms  cerebri  on  each  eida,  Ijing  in 
relation  with  the  fourth  nerve,  and  are  dietributed  to  the  nppei  ma- 
fiax  of  the  cerebellum,  inosculating  with  the  inferior  cerebeUar. 

The  posterior  cerebral  arterisB,  the  other  two  terminal  brancbw 
of  the  basilar,  wind  around  the  cruB  cerebri  at  each  aide,  and  are 
distributed  to  the  posterior  lobes  of  the  cerebrum.  They  are  bbm- 
rated  from  the  superior  cerebellar  arterieg  near  their  oriein,  by  Vk 
'  ' s  fenrtb 


tilled  pair  of 


and  are  in  cloee  relation  with  the  fenrtb  pair 


in  their  course  around  the  crura  cerebri.  Anteriorly,  near  their 
oripn,  they  give  off  a  tuft  of  small  vessels  which  enter  the  locne 
perfointus,  and  they  receive  the  posterior  communicatins  arteries 
from  the  internal  carotid.  They  also  send  a  branch  called  jKu(«rMr 
ckuroiii,  to  the  velnm  interpositum  and  choroid  plexus. 

The  communications  eBtabliahed  between  the  anterior  cerabiBl 
arteries  in  front,  and  the  internal  carotids  and  posterior  cerebral 
MTtetieB  behind,  by  the  communicating  arteries,  conatitnte  the  dnls 
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of  Willifl.  ThiB  remarkable  vaBcular  communication  at  the  base  of 
the  brain  is  formed  by  the  anterior  communicating  branch,  anterior 
cerebrals,  and  internal  carotid  arteries  in  front,  ana  by  the  posterior 
communicating,  posterior  cerebrals,  and  basilar  artery  behind. 

A  more  full  description  of  the  arteries  of  the  brain  will  be  found 
in  Part  VI. 

The  INTERNAL  irAMMABY  AKTEBY  arises  from  the 
under  side  of  the  subdavian,  and  passes  down  behind  the  subclavian 
vein  to  the  cartilage  of  the  first  rib.  It  then  descends  by  the  side 
of  the  sternum,  resting  on  the  cartilages  of  the  ribs,  to  the  level  of 
the  sixth  intercostal  space^  where  it  divides  into  two  terminal 
branches,  superior  epigastric  and  musculo-phrenic  At  its  orijgin 
the  artery  is  covered  by  the  internal  jugular  and  subclavian  veins, 
and  as  it  enters  the  chest  it  is  crossed  by  the  phrenic  nerve ;  it  then 
gets  under  cover  of  the  pleura,  and  lower  down  lies  between  the 
triangularis  stemi  and  internal  intercostal  muscles. 

The  branches  of  the  internal  mammary  are — 

Comes  nervi  phrenici.  Anterior  intercostal, 

Mediastinal,  Perforatiiu;, 

Pericardiac,  Musculo-pnrenic, 

Superior  epigastric 

The  comes  nervi  phrenid  (superior  phrenic),  a  long  and  slender 
branch  given  off  by  the  arterv  as  it  enters  the  chest,  descends  with 
the  phrenic  nerve  between  the  pleura  and  pericardium  to  the  dia- 
phragm, to  which  it  is  distributed,  inosculatmg  with  the  musculo- 
phrenic and  abdominal  phrenic  arteries. 

The  mediastiiial  and  pericardiac  branches  are  small  vessels 
distribtited  to  the  anterior  mediastinum,  pericardium,  and  thymus 
gland  (thyTrUc).  Some  sternal  branches  are  sent  to  supply  the 
sternum  and  triangularis  stemi  muscle. 

The  anterior  intercostals  supply  the  intercostal  muscles  of  the 
front  of  the  chest,  and  inosculate  with  the  aortic  intercostals ;  to 
each  space  there  are  two  arteries  which  either  arise  separately  or  by 
common  trunks  and  run  along  the  borders  of  the  rib.  "Besides 
supplying  the  intercostal  muscles,  they  send  branches  to  the  pectoral 
muscles  and  mammary  gland. 

The  perforating  arteries  pass  forward  to  the  front  of  the  chest 
through  the  first  six  intercostal  spaces ;  they  then  turn  outwards, 
and  after  giving  some  branches  to  the  front  of  the  sternum,  are 
distributed  to  the  pectoral  muscles  and  mammary  gland.  Those 
intended  for  the  mammary  gland  are  of  larger  size  thtm  the  rest 

The  mnsculo-phrenic  artery,  proceeding  from  the  internal  mam- 
mary at  the  interspace  between  the  sixth  and  seventh  ribs,  passes 
downwards  and  outwards  over  the  cartilages  of  the  false  ribs  to  the 
last  intercostal  space.  It  pierces  the  diaphragm  at  the  attachment 
of  that  muscle  to  the  eighth  rib,  and  sends  branches  to  its  muscular 
structure,  and  others  to  the  intercostal  spaces  of  the  fedse  ribs  which 
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form  the  anterior  intercostal  arteries  of  those  spaces,  and  are  dw- 
tribnted  in  the  same  way  as  those  above  describeo. 

The  sapezior  epigastric  artery  descends  in  the  sheath  of  the  rectus 
muscle,  and  gives  off  branches  which  are  distributed  to  the  muscles 
of  the  abdominal  walL  It  anastomoses  with  the  deep  epigastric, 
a  branch  of  the  external  iliac 

The  mammary  arteries  are  remarkable  for  the  number  of  their 
inosculations,  and  for  the  distant  parts  of  the  arterial  system  which 
they  serve  to  connect.  They  anastomose  with  each  other,  and  their 
inosculations,  with  the  thoracic  aorta,  encircle  the  thorax.  On  the 
parietes  of  this  cavity  their  branches  connect  the  axillary  and  sub- 
clavian arteries :  on  the  diaphragm  they  form  a  link  in  the  chain 
of  inosculations  between  the  subc&vian  artery  and  abdominid  aorta ; 
and  in  the  parietes  of  the  abdomen  they  form  an  anastomosis  most 
remarkable  for  the  distance  between  those  vessels  which  it  serves 
to  connect — namely,  the  arteries  of  the  superior  and  inferior 
extremities. 

The  THYROID  AXIS  is  a  short  trunk  which  arises  from  the 
front  of  the  subclavian  close  to  the  inner  border  of  the  anterior 
scalenus,  and  divides  almost  immediately  into  three  branches,  in- 
ferior thyroid,  supra-scapular,  and  transversalis  colli. 

The  INFERIOB  THYROID  ARTEBT  ascends  obliouely  in  a 
serpentine  course  behind  the  sheath  of  the  carotid  vessels,  and  in 
front  of  the  longus  colli,  to  the  inferior  and  posterior  part  of  the 
thyroid  gland,  to  which  it  is  distributed.  It  is  in  relation  with  the 
middle  cervical  ganglion  of  the  sympathetic,  which  lies  in  front  of 
it ;  and  sends  branches  to  the  trachea,  larynx,  and  oesophagnsw 
Near  its  origin  it  gives  oflf  the  following  branch. 

The  cervicalis  ascendens,  a  branch  of  the  inferior  thyroid, 
ascends  upon  the  anterior  tubercles  of  the  transverse  processes  of  the 
cervical  vertebrae,  lying  in  the  groove  between  the  scalenus  anticns 
and  rectus  anticus  major.  It  is  distributed  to  the  deep  muscles  and 
glands  of  the  neck,  and  sends  branches  through  the  mtervertebral 
foramina  to  supply  the  spinal  cord  and  its  membranes. 

The  SUPRA-SCAPULAR  or  TRANSVERSALIS  HUMERI 
ARTERY  passes  obliquely  outwards  behind  the  clavicle,  and  over 
the  ligament  of  the  supra-scapular  notch,  to  the  supra-spinons 
fossa.  It  crosses  in  its  course  tne  scalenus  anticus  muscle,  pnrenic 
nerve,  and  subclavian  artery ;  is  distributed  to  the  muscles  of  the 
dorsum  of  the  scapula,  and  inosculates  with  the  posterior  scapular, 
and  beneath  the  acromion  process  with  the  dorsal  branch  of  the 
subscapular  artery.  At  the  supra-scapular  notch  it  sends  a  large 
branch  outwards,  which  pierces  the  trapezius  muscle,  and  becomes 
cutaneous  at  the  tip  of  the  shoulder  {ocromiaTi.  The  supra-scapular 
artery  sometimes  arises  directly  from  the  subclavian. 

The  TRANSVERSALIS  OOLLI  ARTERY  passes  transversely 
across  the  subclavian  triangle  at  the  root  of  the  neck,  to  the  anterior 
border  of  the  levator  anguli  scapulse,  where  it  divides  into  two  ter- 
minal  biunches,  the  superficial  cervical  and  posterior  scapular.    In 
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ita  courae  it  lies  above  the  snprascapulat  artery,  and  crossea  the  Bcaleui 
musdee  and  bracbial  pleina  of  neires,  often  pasaiog  between  the 
Utter.  At  its  bifurcation  it  is  covered  in  uy  the  edge  of  the 
trapezins. 

The  BSperfldal  cervical  aitny,  its  ascending  branch,  passes 
upwards  under  cover  of  the  anterior  border  of  the  trapezius,  and  is 
distributed  to  the  snperficial  mus- 
cles of  the  neck  and  deep  cervical 
glands. 

The  posterior  scapolar  srterT< 
the  proper  continuation  of  the 
transversalis  colli,  passes  backwards 
to  the  snperior  angle  of  the  scapula, 
and  then  descends  along  the  poste- 
rior border  of  that  bone  to  its  in- 
ferior angle,  where  it  inosculal«s 
with  the  subscapular  artery.  In  its 
course  it  liea  under  cover  of  the 
levator  anguli  scapnlie  and  rhoin- 
boidei  muscles,  distributes  branches 
to  them  and  neighbouring  muscles, 
and  inoBculateB  with  the  arteries  of 
the  scapula  and  branches  of  the 
intercostal  arteries. 

The  superficial  cervical  and  poate-   ^o-  ijs— view 
nor  scapular  artery  sometimes  anse      ^t^^^_    ,,"  cii^  irScui: 

separately,  the  former  from  the  thy-       BubcUvlui.     4.  Inbinwl  munmirr. 
1.  AjceDdlnif  eqr- 


w  branchM  of  tbs 


dlrtdli 


dliig  lulo  •uperioi 


IntorCOVtAl  KU 


rold  aiiss  the  latter  from  the  third       fajaJi^r'^ioid 
portion  of  the  subclavian.  Bj'means      Ticai,    9,  ^Hdit 

of  ita  numerous  inosculations  the      "        '""     " 

tiansveisalis  colli  artery  maintains 
an  importantanastomotic  communi- 
cation between  the  branches  of  the  external  carotid,  subclavian,  and 

The  STTPEBIOB  XNTEBOOBTAI,  ABTES7  arises  from  the 
upper  and  back  part  of  the  subclarian  artery  behind  the  scalenus 
anticus,  and,  descending  in  front  of  the  necks  of  the  first  two  ribs, 
sends  intercostal  branches  to  the  lirst  two  interooetal  spaces,  and 
doTtal  branches  to  the  muscles  and  integument  of  the  hack.  The 
artery  lies  behind  the  pleura,  to  the  outer  side  of  the  sympathetic 
nerve,  and  in  the  second  intercostal  space  inosculates  with  the  first 
aortic  intercostal.     It  gives  off  the  cervicalia  profunda. 

The  cerric&IiB  profimda  artery  (profunda  cervicis)  arises  bye 
common  trunk  with  the  preceding,  or  more  properly,  is  a  branch  of 
the  superior  intercostal,  corresponding  with  the  posterior  branch  of 
the   otner  intercostal  arteries.      It  passes  backwards  between  the 


and  ascends  the  back  part  of  the  neck,  between  the  complezus  a 
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semiflpinalis  colli  muBcle.    It  inosculates  with  the  princepe  cervicis 
of  the  occipital  artery,  and  with  branches  of  the  vertebraL 

Varieties  of  the  Sabclairiaa  Arteries. — Varieties  in  these 
arteries  are  rare ;  that  which  most  frequently  occurs  is  the  oriran 
of  the  risht  subclavian  from  the  left  extremity  of  the  arch  of  Uie 
aorta,  below  the  left  subclavian  arterv.  The  vessel,  in  this  case, 
curves  behind  the  oesophagus  and  right  carotid  artery,  and  some- 
times between  the  oesophagus  and  trachea,  to  the  upper  border  of 
the  first  rib  on  the  ri^ht  side  of  the  chest,  where  it  assumes  its 
ordinary  course.  Occasionally  the  left  carotid  and  subclavian  arise 
by  a  common  trunk,  as  well  as  those  on  the  right,  so  that  there  ore 
two  innominate  arteries,  and  in  rare  cases  the  four  branches  all  arise 
separately  from  the  aorta,  the  right  subclavian,  however,  retaining  its 
normal  position.  Varieties  in  the  branches  of  the  subclavian  are 
not  unfi^uent ;  the  most  interesting  is  the  origin  of  the  left  ver- 
tebral from  the  arch  of  the  aorta. 
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The  axillary  artery  passes  outwards  and  downwards  with  a  gentle 
curve  through  the  axillary  space  from  the  lower  border  of  the  first 
rib  to  the  lower  border  of  the  tendons  of  the  latissimus  dorsi  and 
teres  major,  where  it  becomes  the  brachial.  For  convenience  of 
description  it  is  divided  into  three  parts  :  the  first  part  extendB  ^m 
the  lower  border  of  the  first  rib  to  the  upper  border  of  the  pectoralis 
minor ;  the  second  part  lies  behind  the  pectoralis  minor,  and  extends 
from  the  upper  to  the  lower  border  of  that  muscle ;  the  third  part 
extends  from  the  lower  border  of  the  pectoralis  minor  to  the  lower 
border  of  the  tendons  of  the  latissimus  dorsi  and  teres  major. 

Belations. — In  its  first  part  the  artery  has  in  front  the  pectoralis 
major,  costo-coracoid  membrane,  subclavius  muscle,  cephalic  and 
acromial-thoracic  veins ;  behind  it  has  the  first  intercostal  space,  first 
serration  of  the  serratus  magnus,  and  the  posterior  thoracic  nerve ; 
to  the  outer  side  the  brachial  plexus ;  and  to  the  inner  side  the  axillary 
vein. 

In  the  second  part  it  has  in  fnyni  the  pectoralis  major  and  minor ; 
hehind^  the  subscapularis  muscle  and  posterior  cord  of  the  brachial 
plexus  ;  to  the  ouier  side  the  outer  cord  of  the  plexus ;  and  to  the 
inner  side  the  inner  cord  of  the  plexus,  and  the  axillary  vein,  the 
nerve  being  situated  between  the  vein  and  artery. 

In  the  third  part  it  has  in  front  the  pectoralis  major ;  hehindy  the 
sabBcapularis  musde,  circumflex  and  musculo-spiral  nerves,  and  the 
tendons  of  the  teres  major  and  latissimus  dorsi ;  on  the  outer  side. 
the  outer  head  of  the  median  and  external  cutaneous  nerves,  and 
coraco-brachialis  muscle ;  and  on  the  inner  side  the  inner  head  of 
the  median,  internal  cutaneous,  lesser  internal  cutaneous  and  ulnar 
nerves,  and  the  axillaiy  vein. 


AXILLABY  ABTEBY. 


399 


Plan  of  the  Belations  of  the  First  Part  of  the  Axillary  Artery. 

In  Front, 
Peetoralii  maior, 
Oosto-ooracoid  membrane. 
Acromial  thorado  and  oephalio  yeins, 
Sobolavitts  muaole. 


Outer  Side, 
Brachial  plexus. 


ibdllary  Artery. 
Fir9t  Pari, 


Inner  Side. 
Axillary  yein. 


Behind. 
Vini  interomtal  space, 
Serratns  magnus. 
Posterior  thoracic  nenre. 

Plan  of  the  Belations  of  the  Second  Part  of  the  Axillary  Artery. 

In  Front. 
Pectoralis  major, 
Pectoralis  minor. 


Outer  Side. 
Outer  cord  of  plexus. 


Axillary  Artery. 
Second  Part, 


Inner  Side, 

Ihner  oord  of  plexus, 
Axillary  veiii. 


Behind. 
Subscapularis. 
Posterior  oord  of  plexus;. 

Plan  of  the  Belations  of  the  Third  Part  of  the  Axillary  Artery. 

In  Front. 
Pectoralis  major; 

Outer  Side. 


Outer  head  of  median. 
External  eutaneous, 
GoxBCO-brachialis. 


Axillary  Artery. 
Third  PaH, 


Inner  Side. 

Inner  head  of  median. 
Internal  cutaneous, 
Lesser  internal  cutaneous, 
Ulnar, 
Axillary  vein. 


Behind. 

Subscapularis, 

Musculo-spiral  nenre, 

Circumflex  nerve, 

Tendons  of  latissimus  and  teres  major. 

Branches. — The  branches  of  the  axillary  artery  are  seven  in 
number : — 

Superior  thoracic,  Subscapular, 

Acromial  thoracic,  Anterior  circomflex. 

Inferior  or  long  thoracic,  Posterior  circomflex. 
Alar  thoracic, 
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The  auperioT  thotacio  and  acromial  thoracic  are  foond  in  the 
triaDguIor  emee  above  the  pectoralis  minor ;  the  inferior  thondc 
and  alar  thoracic  b«low  the  pectoralis  minor ;  and  the  three 
remaining  branches  below  the  lower  border  of  the  anbBCspuluia. 

The  BDperior  thoraciG  (short  thoracic],  the  highest  of  the  hntnche* 
of  the  aiilkry,  and  sometimes  derived  from  the  next,  pawea  invudi 
to  the  chest  in  front  of  the  pectoralis  minor  moscle,  end  ia  distri- 
buted to  the  pectoral  musclea  and  walls  of  the  cheat  It  m 
with  the  intercostal  and  mammary  arteries. 


Pio.  >».— AxllUirT  and  bmUal  vln, 
with  th^bniMluL  I.  Ddtold.  >.a- 
G«p«.  5.  TohUiiihu  IHHIH—  fflTVa  off 
from  t£a  tmdoB  ot  tb»  btenia  ts  a* 
d«ap  fuda  of  tiu  fonum ;  tliu  piooMa 
tptntm  tha  mdlui  *— '"-  nta  tn 
ths  tnmchlil  irtarT.  4.  Qatar  boidn  ot 
"■-  '■—'-'-'■-  --tlcui.  J.  Bonl  ■ 
bniohUHa.    7.  ■ 


g.  Ax  niajy  artery,     to.  BmctLU 
-a  du-k  "Ur  marb  tlw  limit 


to  tu  thna  fatsDdio; 


.  .□  In  tl»  lUurfl  bfltwfi 

forloT  ttkoraclc  and  aubaeaiiiilar,     Iba 


lunda.  inOMulatliK  iilO 
recuTTfint  In  tha  mtarap 
the  brscblalii  anllcua  ai 
longui. 


The  acromial  thoracic  (thoracic  axis)  is  a  short  trunk  which 
proceeds  from  tlie  oiillary  in  the  rpace  above  the  pectoralis  minor 
muscle,  and  divides  into  four  seta  of  branches  :  pectoral,  which  aie 
distributed  to  the  pectoral  muscles,  Berratus  magnus,  and  maaimarj 
gland  J  acromial,  which  pass  outwards  to  the  acromion,  and  iooecn- 
ikte  with  branches  of  the  supra-scapular  artaiyi  detcendtng  (thoracica 
humeraria),  a  single  branch,  which  follows  the  interspace  betveen 
the  deltoid  and  pectoralis  major  muscle,  and  is  lit  relation  with  the 
cephalic  vein  ;  and  one  or  more  clavicular  branches  which  pu*  to  the 
BUOclavioB  muscle  and  eupplf  it. 
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The  inferior  or  long  thoracic  (external  mammary)  desceuds 
along  the  lower  border  of  the  pectoralis  minor  to  the  side  of  the 
cheat  It  ia  diatributed  to  the  pectoralis  major  and  minor,  seiratus 
magnns,  and  mammary  gland;  inosculating  with  the  superior 
thoracic,  intercostal,  and  mammary  arteries. 

The  alar  thoracic  is  a  small  branch  distributed  to  the  plexus  of 
nerves  and  glands  in  the  axilla.  It  is  frequently  wanting,  its  place 
being  supplied  by  a  branch  derived  from  one  of  the  other  thoracic 
branches. 

The  sahflcapular  artery,  the  largest  of  the  branches  of  the 
axillary,  runs  along  the  lower  border  of  the  subscapular  muscle,  to 
the  inferior  angle  of  the  scapula,  where  it  inosculates  with  the 
posterior  scapular,  a  branch  from  the  subclavian.  It  supplies  the 
muscles  of  the  under  surface  and  inferior  border  of  the  scapula,  and 
the  side  of  the  chest.  At  about  an  inch  and  a  half  from  the  axiDaiTy 
it  gives  off  a  large  branch,  the  dorsalifl  scapuIsB)  which  passes  back- 
wi^s  through  the  triangular  space  bounded  by  the  teres  minor, 
teres  major,  and  scapular  head  of  the  triceps,  and  beneath  the 
infra-spinatus  muscle  to  the  dorsum  of  the  scapula,  where  it  is  dis- 
tributed, inosculating  with  the  supra-scapular  and  posterior  scapular 
arteries. 

The  drctunflex  arteries  wind  around  the  neck  of  the  humerus. 
The  anterior,  very  small,  passes  beneath  the  coraco-brachialis  and 
short  head  of  the  biceps,  and  sends  a  branch  upwards  along  the 
bicipital  groove  to  supplj  the  shoulder-joint;  it  then  passes  be- 
neath the  deltoid,  and  distributes  branches  to  that  muscle,  which 
anastomose  with  the  posterior  circumflex  and  acromial  ^oracic 
arteries. 

^  The  posterior  circnmflex,  of  larger  size,  passes  backwards  through 
the  quadrangular  space  bounded  by  the  teres  minor  and  major,  tne 
scapular  he^  of  the  triceps,  and  humerus,  and  is  distributed  to  the 
deltoid  muscle  and  shoulaer-joint ;  it  anastomoses  with  the  anterior 
circumflex,  subscapular^  acromial  thoracic,  and  superior  profunda 
arteries.  Sometimes  this  artery  is  a  branch  of  the  superior  profunda 
of  the  brachial ;  it  then  ascends  behind  the  tendon  of  the  teres 
major,  and  is  distributed  to  the  deltoid  without  passing  through  the 
quadrangular  space. 

Varieties  of  the  Axillary  Artery. — The  most  frequent  pecu- 
liarity of  this  kind  is  the  division  of  the  vessel  into  two  trunks  of 
equal  size  :  a  muscular  trunk,  which  gives  off  some  of  the  ordinary 
axillary  branches  and  supplies  the  upper  arm,  and  a  continued 
trunk,  which  represents  the  brachial  artery.  The  next  most  frequent 
variety  is  the  high  division  of  the  radial  which  passes  down  the  arm 
by  the  side  of  the  brachial  artery,  and  at  the  elbow  takes  its  usual 
position^  and  is  continued  to  its  ordinary  distribution  in  the  hand. 
Sometimes  there  is  a  high  division  of  tne  ulnar,  that  artery  being 
given  off  in  the  axilla ;  at  the  elbow  it  passes  superficially  to  the 
muscles  attached  to  the  internal  condyle,  and  may  in  life  be  seen 
and  felt  pulsating^  immediately  beneath  the  deep  liBacia. 

2  o 
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The  brachial  artery  passes  down  the  inner  side  of  Uie  arm,  fram 
the  lower  border  of  the  tendons  of  the  latissimns  doni  and  teres 
major,  to  a  little  below  the  bend  of  the  elbow,  when  it  divides  into 
the  radial  and  ulnar  artery. 

Relations. — In  its  course  downwards,  it  rests  on  tlie  triemy 
musculo-spiral  nerve,  superior  profunda  artery,  eocBoo-hvaeliisus, 
and  brachialis  anticus.  To  its  inner  side  is  the  internal  cotaneons 
and  ulnar  nerve ;  to  the  outer  side,  the  coraco-brachiaUb  and  biceps ; 
in  front  it  has  the  median  basilic  vein,  from  which  it  is  separBtod 
by  the  bicipital  fascia.  The  median  nerve  lies  firrt  to  its  outer  a&d^ 
then  crosses  in  front  of  the  artery,  and  at  the  bend  of  the  elbow  ties 
to  its  inner  side.  Its  relations,  within  its  sheath,  are  the  Tens 
comites. 

Plan  of  the  Relations  of  the  Brachial  Artery. 

In  Front. 

M«diAn  oenre, 
Median-basilio  vein. 
Bicipital  fascia. 


Inner  Side, 

Intemid  outaneoos  nerve, 
Ulnar  nerve, 
Median  nerve. 


Bradiial  Artery. 


OuierSide. 

Median  Heme, 
Coraoo-branhlalig, 


Behind, 

Triceps, 

Masoulo-spiral  nerve, 
Superior  profunda  artery, 
Coraco-brachialii, 
Brachialis  anticus. 

The  branches  of  the  brachial  artery  are  th 

Superior  profunda, 
Inierior  profunda, 


Anastomotica  magna, 
Muscular  and  nutrient 


The  superior  ^roftmda  arises  opposite  the  lower  border  of  the 
tendon  of  the  latissimus  dorsi,  and  winds  around  the  humerus  in 
the  musculo-spiral  croove,  between  the  triceps  and  the  bone,  to  the 
space  between  the  brachialis  anticus  and  supinator  longus^  where 
it  inosculates  with  the  radial  recurrent  artery.  It  accompanies  the 
musculo-spiral  nerve.  In  its  course  it  ^ves  off  the  poiterior  a/riicular 
artery,  which  descends  to  the  elbow-joint,  and  a  more  wipmfieial 
branch,  which  descends  by  the  side  of  the  external  intermns(mlar 
septum  and  inosculates  with  the  posterior  interosseous  reennent 
artery.  The  inferior  muscular  branches  of  the  superior  profimda 
inosculate  Tvith  the  inferior  profunda,  anastomotica  Tnagnifc^  and 
ulnar  recurrent  This  artery  supplies  the  coraco-brachialis,  deltoid, 
triceps,  brachialis  anticus,  and  tne  muscles  attached  to  the  external 
condyle  and  condylar  ridge. 

The  inferior  inrotonda  atVaea  from  about  the  middle  of  the 
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brachial  artery,  and  descends  witii  the  ulnar  nerve  to  the  space 
between  the  inner  condyle  and  olecranon,  where  it  inosculates  with 
the  posterior  ulnar  recurrent  It  also  gives  a  branch  to  the  front 
of  the  internal  condyle,  which  anastomoses  with  the  anterior  ulnar 
recurrent  and  anastomotica  magna.  In  its  course  it  pierces  the 
internal  intermuscular  septum  from  before  backwards. 

The  aaastoxnotica  nmgna  is  given  off  nearly  at  right  angles 
from  the  brachial,  at  about  two  inches  above  the  joint  It  passes 
directly  inwards  upon  the  brachialis  anticus  muscle,  pierces  tne  in- 
ternal intermuscular  septum,  and  winds  around  the  humerus  to 
inosculate  with  the  superior  profunda.  On  the  brachialis  anticus 
it  divides  into  two  branches,  ^Aiich  inosculate  with  the  anterior  uid 
posterior  ulnar  recurrent  arteries,  and  with  the  inferior  pro^inda. 

The  musciilar  branches  are  distributed  to  the  muscles  in  the 
course  of  the  artery,  namely,  coraco-brachialis,  biceps,  deltoid, 
brachialis  anticus,  and  triceps. 

The  natrient  branch  is  eiven  off  at  about  the  middle  of  the  arm, 
and  passes  into  the  medullary  foramen  near  the  insertion  of  the 
coraco-brachiaHs  muscle. 

Varieties  of  the  Brachial  Artery.— The  most  frequent  pecu- 
liarity in  the  distribution  of  branches  from  this  artery  is  the  high 
division  of  the  radial,  which  arises  generally  from  about  the  upper 
third  of  the  brachial  artery,  and  descends  to  its  normal  position  at 
the  bend  of  the  elbow.  The  ulnar  artery  sometimes  arises  from  the 
brachial  at  about  two  inches  above  the  elbow,  and  pursues  either  a 
superficial  or  deep  course  to  the  wrist ;  and  in  some  instances  the 
interosseous  arterv  arises  from  the  brachial  a  little  above  the  bend 
of  the  elbow.  The  two  profunda  arteries  occasionally  arise  by  a 
common  trunk,  or  there  may  be  two  superior  profundae. 

BEND  OF  THE  ELBOW. 

At  the  bend  of  the  elbow  the  brachial  artery  terminates  by 
dividing  into  radial  and  ulnar ;  it  here  lies  deeply  in  a  triangular 
space  which  is  sometimes  called  the  anUcubitcU  joita.  This  space  is 
bounded  above  by  an  imaginary  line  drawn  across  the  arm  about  two 
inches  above  the  condyles,  on  the  VMier  Me  by  the  pronator  radii 
teres,  and  on  the  outer  Me  by  the  supinator  longus;  its  a'fex  is 
situated  below,  at  the  point  wnere  the  pronator  teres  and  supinator 
longus  come  in  contact  The  floor  is  formed  bv  the  lower  part  of 
the  brachialis  anticus,  and  the  oblique  fibres  of  the  supinator  orevis. 
The  contents  of  the  space,  enumerated  from  within  outwards,  are 
the  median  nerve,  brachial  artery,  and  the  tendon  of  the  biceps. 
By  displacing  the  supinator  longus  a  little  to  the  outer  side,  tne 
musculo-spirsd  nerve  and  superior  profunda  artery  can  be  brought 
into  view ;  the  former  here  divides  mto  radial  and  posterior  inter- 
osseous nerves,  and  the  latter  anastomoses  with  the  ludial  recurrent 
artery,  but  neither  the  nerve  nor  the  artery  are  strictly  speaking 
contents  of  the  triangle. 
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The  radial  artery,  one  of  the  divisions  of  the  brachial,  appears, 
from  its  direction,  to  be  the  continuation  of  that  trunk,  it  runs 
along  the  radial  side  of  the  forearm,  from  the  bend  of  the  elbow  to 
the  wrist ;  it  then  turns  backwards  around  the  base  of  the  thumb, 
beneath  its  extensor  tendons,  and  passes  between  the  two  heads  of 
the  first  dorsal  interosseous  muscle,  into  the  palm  of  the  hand.  It 
next  crosses  the  metacarpal  bones  to  the  ulnar  side  of  the  hand, 
forming  the  deep  palmar  arch,  and  terminates  by  inoBcnlatiiig  with 
the  superficial  palmar  arch. 

Bdlations. — In  the  upper  half  of  its  course,  the  radial  artery  is 
situated  between  the  supinator  longus  muscle,  by  which  it  is  sli^tly 
overlapped,  and  the  pronator  radii  teres ;  in  the  lower  half  between 
the  tendons  of  the  supinator  longus  and  flexor  carpi  radiali&  It 
rests  in  succession  on  the  tendon  of  the  biceps,  supinator  breTit, 
pronator  radii  teres,  radial  origin  of  the  flexor  sublimis,  flexor  longus 
poUicis,  pronator  quadratus,  and  radius ;  and  is  covered  in  byue 
integument  and  fascise.  At  the  wrist  it  lies  against  the  external 
lateral  ligament  and  beneath  the  extensor  tendons  of  the  thumb; 
and,  in  tne  palm  of  the  hand,  beneath  the  flexor  tendons.  It  w 
accompanied  by  vena;  comites,  and  is  in  relation  with  the  radial 
nerve,  which  lies  to  the  outer  side  of  its  middle  third. 

Plan  of  the  Relations  of  the  Radial  Artery  in  the  Forearm. 

In  Front 

Deep  fasoia. 
Supinator  longus. 


Inner  Side, 

Pronator  radii  teres, 
Flexor  carpi  radialis. 


Outer  Side, 

Supinator  longni, 
Radial  nerve  (middle 
third). 


Behind. 

Tendon  of  bioepi. 
Supinator  brevis, 
Pronator  radii  teres, 
Flexor  sublimit  di|^teram, 
Flexor  longus  polhcis, 
Pronator  quadratus, 
Radius. 

The  branches  of  the  radial  artery  may  be  arranged  into  three 
groups,  corresponding  with  the  three  regions— forearm,  wrist>  and 
hand ;  they  are — 

Forearm. 
Recurrent  radial, 

TVrid. 
Superficialis  vol», 
Anterior  carpal, 
PoBterior  car]^ 


Muscular. 

Metecarpal, 
Dorsales  poUicis, 
Dorsalis  indicia. 


BADIAL  AfiTBBY. 


Bond. 
Prineepa  potlicie,  Interoeseoiu, 

BadialiB  indicie,  Ferforatiiig, 

Recurrent 

The  rmdial  racnirent  bmaeh  is  giveit  off  immediately  below  the 
elbow ;  it  ascends  in  the  ep&ce  between  the  supinator  longus  and 
br&chialis  anticus,  sends  branches  to  the  muscles  srising  &>m  the 
external  condvle,  and 
inoacolateg  with  the  ter- 
minal branches  of  the 
superior  profunda. 

The  muBcnlar 
bianchw  are  distri- 
buted to  the  mnscles  of 
the  radial  bonier  of  the 
foiearm. 

The  saperficialii 
TOhs  is  given  off  by  the 
radial  srte^  white  at 
the  wriat.  It  paaaee  be- 
tween the  fibres  of  the 
abductor  pollicis  mus- 
cle, and  inosculates  with 
the  termination  of  the 
ulnar  artery,  complet- 
ing the  HuperBciol  pal- 
mar arch.  This  artery 
is  variable  in  size,  being 
aometinies  as  loi^  as 
the  continnation  of  the 
radial,  at  other  times  a 
mere  mnscular  twig,  or 
entirely  wanting ;  when 
of  large  sise  it  Bupplies 
the  palmar  side  of  the 
thumb  and  radial  side 
of  the  index  finger. 

The  anterior  caipal 
passes  inwards  along 
the  lower  border  of  the 
pronator  qnodratu^  and 
forms  an  arch  by  inos- 
culatins  with  the  anterior  caipol  branch 
this  arch  twigs  are  given  off  to  supply  the  wnsi-jomt. 

The  povtwior  cupal  crosaei  the  carpus  tnuuvBtsely,  and  inoscu- 
lates with  the  posterior  cari>Bl  branch  of  the  ulnar  artery.  Superiorly 
it  inosculates  with  the  tenninatio&  of  the  anterior  interoMOOui  artery ; 
inferioily  it  gires  off  Mortal  iiiUnttmu  firaiu&si,  whidi  anuAmasMb 


r  the  nlnai  artery.    From 
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with  the  perforating  branches  of  the  deep  palmar  arch,  and  nin 
forward  upon  the  dorsal  interoBseonfi  mnacles  of  the  third  and  fourth 
metacarpal  spaces. 

The  metacarpal  or  first  dorsal  interooseouB  iMranch  often  arises 
in  common  with  the  posterior  carpal ;  it  runs  forward  to  the  meta- 
carpal space  between  the  index  and  middle  finger.  At  the  cleft  of 
the  fingers  it  inosculates  with  the  palmar  digital  artery,  and  gives  off 
dorsal  collateral  branches.  It  is  joined  opposite  the  heads  of  the 
interosseous  muscle  bj  the  perforating  branch  firom  the  deep  palmar 
arch. 

The  doorsales  pollicis  are  two  small  branches  which  run  along  the 
sides  of  the  dorsal  aspect  of  the  thumb. 

The  dorsalia  indicis  is  a  very  small  branch  which  runs  along  the 
radial  border  of  the  metacarpal  bone  and  phalanges  of  the  index 
finger. 

The  princeps  pollicis  (arteria  magna  pollicis),  the  great  artery  of 
the  thumb,  passes  along  the  metacarpal  bone  of  the  thumb,  between 
the  first  dorsal  interosseous  ^abductor  indicis)  and  flexor  brevis  pollicis 
to  the  base  of  the  first  phalanx ;  and,  between  the  two  heads  of  the 
latter  muscle,  in  the  groove  of  the  tendon  of  the  flexor  longus,  it  divider 
into  two  collateral  branches  for  the  palmar  borders  of  the  thumb. 

The  radialis  indicis,  the  digital  branch  of  the  radial  side  of  the 
index  finger,  is  directed  inwards,  between  the  first  dorsal  interoeseon? 
muscle  and  flexor  brevis  and  adductor  pollicis,  to  the  side  of  the 
finger,  along  which  it  runs,  forming  its  radial  collateral  artery. 
Near  its  origin  it  ^ves  off  a  small  branch  (more  frequently  a  direct 
branch  of  the  radial),  which  inosculates  with  the  superficial  palmar 
arch. 

The  palmar  Interosseons,  three  or  four  in  number,  are  branches 
of  the  deep  palmar  arch ;  they  pass  forward  upon  the  interosseouB 
muscles,  and  inosculate  with  the  digital  branches  of  the  superficial 
arch,  opposite  the  heads  of  the  metacarpal  bones. 

The  perforating  branches,  three  in  number,  pass  directly  back> 
wards  between  the  heads  of  the  dorsal  interosseous  muscles,  and 
inosculate  with  the  dorsal  interosseous  arteries. 

The  recurrent  branches  of  the  deep  palmar  arch  pass  upwards  in 
front  of  the  wrist-joint,  and  inosculate  with  the  arterial  arch  forme<l 
by  the  anterior  carpal  arteries^ 

ULNAE  ABTEBT. 

The  ulnar  artery,  the  other  and  larger  division  of  the  brachial, 
crosses  the  forearm  obliquely  to  the  commencement  of  its  middle 
third  ;  it  then  runs  down  the  ulnar  side  of  the  forearm  to  the  wrist, 
crosses  the  annular  ligament  into  the  hand,  and  forms  ^e  superficial 
palmar  arch  which  terminates  by  inosculating  with  the  superfieialis 
volae, 

Belations. — In  the  upper  or  oblique  portion  of  its  course  it  lies 
upon  the  brachialis  aniens  and  flexor  ^fundus  digitorom,  and  is 
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coTered  in  bj  the  superficial  layer  of  muscles  of  the  forearm  and 
median  nerve.  In  the  second  part  of  its  course,  it  is  placed  upon  ttte 
flexor  profundus  and  pronator  quadratus,  l3dng  between  the  flexor 
carpi  ulnaris  and  flexor  snblimis  digitomm.  While  croasing  the 
annular  ligament  it  is  protected  from  injurj  by  a  strong  tendmous 
arch,  thrown  over  it  from  the  pisiform  bone ;  and  in  the  palm  it 
rests  on  the  origin  of  the  muscles  of  the  little  finger,  and  the  tendons 
of  the  flexor  sublimis,  being  covered  in  by  the  paunaris  brevis  muscle 
and  palmar  fascia.  It  is  accompanied  in  its  course  by  the  venas 
comites,  and  is  in  relation  with  the  ulnar  nerve  for  the  lower  two- 
thirds  of  its  extent,  the  nerve  lying  to  its  ulnar  side. 

Plan  of  the  Relaiioiis  of  the  Ulnar  Artery. 

In  Front 

Deep  fMoim, 

Saperi&eial  layer  of  muwlei, 

Median  nerve. 

In  the  Hand. 

arch  from  the  piaifonn  bone, 
Palnarit  brevia  muiole, 
Pidmar  fascia 


Inner  Side, 

Flexor  carpi  nhiarii. 
Ulnar  nerre  (lower  two- 
thirds). 


Ulnar  Artery. 


Outer  Side. 

Flexor    tnblimif    digi< 
ioninu 


Behind* 

Btaehialii  antieut, 

Flexor  prafnadna  digitomm, 

Pr<malor  qwadratna. 

IniheBand, 

Annular  ligament, 

Origin  of  mntclci  of  little  finger. 

Tendons  of  the  flexor  sublimis  digitomm. 

Divisions  of  the  median  and  nlnar  nerves. 

Tlie  branches  of  the  ulnar  artery  may  be  arranged,  like  those  of 
the  radial,  into  three  groups : — 

r  Anterior  ulnar  recurrent, 
I  Posterior  ulnar  recurrent, 

[Muscular. 
I  Anterior  carpal, 
Wristy      <  Posterior  carpal,  HofuL  i  ^^^^^niunicating, 

(  MetacarpaL  ^^  \  DigitaL 

The  anterior  ulnar  recnrrtnti  arising  immediately  below  the 
elbow,  ascends  in  front  of  the  ^int  between  the  pronator  radii  teres 
and  brachialis  anticus;    it  dis^butes  branches  to   the  adjacent 
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4o8  INTEROSSEOUS  ARTKBY. 

muBcles,  and  inosculates  with  the  anastomotica  ma^na  and  inferior 
profunda.  The  two  recurrent  arteries  frequently  anae  bj  a  cotmmon 
trunk. 

The  posteriior  ulnar  recurrent,  larger  than  the  preceding,  arises 
immediately  helow  the  elbow-joint,  and  passes  bacKwaida,  beneath 
the  origin  of  the  superficial  layer  of  muscles ;  it  then  aaoends  be- 
tween the  two  heads  of  the  flexor  carpi  ulnaris,  lying  beneath  the 
ulna  nerve,  and  inosculates  with  the  inferior  profunda,  anastomotica 
m^na,  and  interosseous  recurrent 

The  IKTEBOSSEOUS  ABTEBT  is  a  short  trunk  which  arises 
from  the  ulnar,  opposite  the  bicipital  tuberosity  of  the  radius,  and 
passes  backwards  to  the  interosseous  membrane,  where  it  divides 
into  the  anterior  and  posterior  interosseous  artery. 

The  anterior  interosaeons  passes  down  the  forearm  upon  the 
interosseous  membrane,  in  company  with  the  anterior  interosseous 
nerve,  between  the  flexor  profundus  digitorum  and  flexor  longns 
poUicis,  and  behind  the  pronator  quadratus ;  it  then  passes  through 
an  opening  in  the  interosseous  membrane  to  the  bacK  of  the  wrist, 
where  it  inosculates  with  the  posterior  carpal  branches  of  the  radial 
and  ulnar.  The  anterior  interosseous  artery  pves  off  several  mtu- 
cidar  branches ;  nutrient  branches  to  the  radius  and  ulna ;  a  ecm- 
panion  branch  to  the  median  nerve  (arteria  comes  nervi  mediani) ; 
and  at  the  upper  border  of  the  pronator  quadratus,  a  smtdl  branch, 
which  (lescenas  behind  that  muscle  to  inosculate  with  the  anterior 
carpal  arteries.  The  median  artery  is  sometimes  of  large  aize,  and 
occasionally  takes  the  place  of  the  superficial  palmar  arch. 

The  posterior  interoBseons  artery  passes  backwards  through  an 
opening  between  the  upper  part  of  the  interosseous  membrane  and 
the  oblique  lieament,  and  descends  between  the  superficial  and  deep 
layer  of  muscles  of  the  forearm  to  the  back  of  the  wrist,  where  it 
inosculates  with  the  anterior  interosseous  and  posterior  carpal 
branches  of  the  radial  and  ulnar.  At  its  upper  part  it  gives  on  a 
recurrent  branch,  posterior  interosseous  recurrent^  which  returns  upon 
the  elbow  between  the  anconeus,  extensor  carpi  ulnaris,  and  supinator 
brevis,  and  anastomoses  with  the  posterior  terminal  branches  of  the 
superior  profunda. 

The  moscular  branches  of  the  ulnar  artery  are  distributed  to  the 
muscles  of  the  ulnar  border  of  the  forearm. 

The  anterior  carpal,  a  branch  of  small  size,  passes  outwards 
upon  the  front  of  the  wrist-joint,  and  contributes  to  form  the  anterior 
carpal  arch  by  inosculating  with  the  anterior  carpal  branch  of  the 
raaial  artery. 

The  posterior  carpal,  larger  than  the  preceding,  passes  beneath 
the  tendon  of  the  flexor  carpi  ulnaris  muscle  to  the  back  of  the 
wrist-joint,  where  it  inosculates  with  the  posterior  carpal  branch  of 
the  radial  artery,  and  forms  a  posterior  carpal  arch. 

The  metacarpal,  often  a  branch  of  the  preceding,  passes  along  the 
inner  border  of  the  metacarpal  bone  of  the  little  finger,  and  lorms 
the  dorsal  collateral  branch  of  that  finger. 
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The  commniiicatilig  or  deep  brancli  arises  close  to  the  annular 
ligament,  and  dips  between  the  abductor  minimi  digiti  and  flexor 
brevis  to  inosculate  with  the  termination  of  the  deep  palmar  arch. 
It  is  accompanied  by  the  deep  palmar  branch  of  the  ulnar  nerve. 

The  digital  branchei^  four  in  number,  are  given  off  from  the 
convexity  of  the  superficial  palmar  arch.  The  mrst  and  smallest  is 
distributed  to  the  idnar  side  of  the  little  finger.  The  other  three 
are  short  trunks,  which  divide  between  the  heads  of  the  metacarpal 
bones,  and  form  the  collateral  branch  of  the  radial  side  of  the  little 
finger,  the  collateral  branches  of  the  ring  and  middle  finger,  and 
the  collateral  branch  of  the  ulnar  side  of  the  index  finger.  On  the 
last  phalanx,  the  collateral  arteries  communicate  and  form  an  arch, 
from  which  numerous  branches  are  given  off  to  the  tip  of  the  finger. 

The  arteries  of  the  hand  are  subject  to  frequent  variety  of  distri- 
bution. 

THORACIC  AOBTA. 

The  thoracic  aorta  commences  at  the  lower  border  and  left  side  of 
the  fifth  dorsal  vertebra,  passes  slightly  to  the  right  as  it  descends, 
and  terminates  in  front  otthe  last  dorsal  vertebra  by  passing  through 
the  aortic  opening  of  the  diaphragm. 

Belations. — The  artery  is  situated  in  the  posterior  mediastinum 
of  the  thorax,  and  has  behind  it  the  vertebral  column  and  vena  azygos 
minor;  in  front  the  left  pulmonary  artery,  left  bronchus,  peri- 
cardium, and  oesophagus ;  on  the  right  Me  the  thoracic  duct,  vena 
azvgos  major  and  oesophagus ;  and  on  the  left  Me^  the  pleura  and 
left  lung,  and  the  oesophagus.  The  oesophagus  lies  first  to  its  right 
side,  then  in  front,  and  at  the  upper  surface  of  the  diaphragm  is 
placed  to  the  left  of  the  artery  altnough  still  in  front  of  it. 

Plan  of  the  BelatioilB  of  the  Thoracic  Aorta. 

In  FronL 

Left  imlmonary  artery, 
Left  oronohus, 
Pericardiam, 
(Esophagoi. 


Bight  Side, 

(Eaophagni, 

Vena  azygot  major, 

Thoracic  duot. 


Thorado  Aorta,. 


L^  Side. 

Pleura, 
Left  lang, 
(Esophagui. 


Behind. 

Vertebral  oolunm, 
Venaaiygoe  minor. 

Branches. — ^The  branches  of  the  thoracic  aorta  are  as  follows : — 


Pericardiac, 
Bronchial, 


lEsophageal, 
Posterior  mediastinal, 
Intercostal 


4X0  INTBRG08TAL  ABTERIES. 

Tlie  pericardiac  arteries  are  a  few  small  and  irregular  braiicbe< 
distributed  to  thepericardium. 
The  BBOKOmAL  ARTERIES,   genemllj  Uupm  in  number. 

one  for  the  right  lung,  and  two  for  the  lefk,  vtary  both  in  siie  and 
oricin  ;  the  right  often  proceeding  from  a  short  trunk  CMnmon  toil 
ana  one  of  the  left  bronchial  branches,  or  from  the  firvt  aortic  intn- 
costaL  They  take  their  course  to  the  back  of  the  root  of  the  limf;. 
and  accompany  the  ramifications  of  the  bronchial  tubes  throng  iti^ 
substance ;  giving  twigs  also  to  the  bronchial  glands^  ceaophagiu, 
and  pericaniium. 

The  G5S0PHAOEAL  ARTERIES,  five  or  nx  in  nnmber,  arur 
from  the  anterior  part  of  the  aorta,  and  are  distribnted  to  the  ioo- 
phagus,  establishing  a  chain  of  anastomoses  along  that  tnbe :  tlie 
superior  inosculate  with  the  bronchial  arteries,  and  with  osaopha^Bsl 
branches  of  the  inferior  thyroid  arteries ;  the  inferior  with  simikr 
branches  of  the  phrenic  ana  gastric  arteries. 

The  poBterior  mediastinal  arteries  are  small  twigs  distributed 
to  the  lymphatic  glands  and  cellular  tissue  of  the  porterior  media- 
stinum. 

The  INTERCOSTAL  or  posterior  intercostal  arteries  arise  from 
the  posterior  part  of  the  aorta ;  they  are  ten  in  number  at  each  ride, 
the  first  intercostal  space  bein^  supplied  by  the  superior  intercostal 
artery,  a  branch  of  the  subclavian.  The  right  intercoatale  are  longef 
than  the  left,  on  account  of  the  {position  of  the  aorta.  Th^  asew 
somewhat  obliquely  from  their  origin,  and  cross  the  vertebral  coluian 
behind  the  thoracic  duct,  vena  azygos  nugor,  and  sympathetic  nerve, 
to  the  intercostal  spaces  ;  the  left  passing  beneath  the  superior  inter- 
costal vein,  vena  azygos  minor,  and  sympathetic  In  the  interoortal 
space,  or  rather  on  the  external  intercostal  muscle,  each  arteiy  gives 
off  a  dorsal  branchy  which  passes  back  between  the  transverse  pro- 
cesses of  the  vertebrae,  lying  internally  to  the  middle  costo-transvene 
ligament,  and  divides  into  a  spinal  branch,  which  supplies  the  spinal 
cord  and  vertebra?-,  and  a  musadar  branch,  distributea  to  the  muscles 
and  integument  of  the  back.  The  intercostal  artery  then  comes  into 
relation  with  its  vein  and  nerve,  the  former  being  above,  the  latter 
below,  and  ascends  obliquely  to  the  lower  border  of  the  rib,  with 
which  it  comes  into  relation  near  the  angle  of  the  bone.  It  then  mitf 
along  the  lower  border  of  the  rib,  lying  between  the  two  planes  of 
intercostal  muscles  to  the  front  of  the  chest,  where  it  inosculates  with 
the  superior  anterior  intercostal  branch  of  the  internal  mammarv. 

Besides  the  doftal  branch  and  several  small  muscular  branciiefi, 
the  intercostal  artery,  at  about  the  middle  of  its  course,  gives  oflf  a 
large  inferior  branchy  which  runs  along  the  upper  border  of  the  rib 
below  to  the  fore  part  of  the  chest,  and  inosculates  with  the  inferior 
anterior  intercostal  branch  of  the  internal  mammary. 

While  between  the  two  planes  of  intercostal  muscles,  the  inte^ 
costal  artery  is  protected  fiom  pressure  by  little  tendinous  archeF 
thrown  across  it  and  attached  by  each  extremity  to  the  bone.  The 
upper  pair  of  intercostal  arteries  inosculate  with  the  superior  inte^ 
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costals  of  the  rabclayian ;  the  lower  intercostals  anastomose  with  the 
lumbar  and  epigastric  arteries  in  the  parietes  of  the  abdomen. 

ABDOMINAL  AOBTA. 

The  abdominal  aorta  enters  tiie  tMamen  thiongh  the  aortic 
opening  of  the  diaphragm,  and  betweett  Ihe  two  pillars  of  that 
muscle.  In  its  course  downwards,  it  lies  on  the  verteoral  column  to 
the  left  of  the  middle  line,  and  terminates  on  the  fourth  lumbar 
vertebra,  by  dividing  into  the  two  common  iliac  arteries.  Its  point 
of  bifurcation  is  situated  a  little  below  and  to  the  left  of  the  level  of 
the  umbilicu&  It  has  lying  in  front  of  it  the  lesser  omentum  and 
stomach,  branches  of  the  smar  plexus  and  ooeliac  axis,  the  splenic 
vein,  the  left  renal  vein,  pancreas,  transvens  duodenum,  mesentery, 
and  aortic  plexus,  and  is  in  relation  hMnd  with  the  thoracic  duct, 
receptaculum  ch^li,  left  lumbar  veins^  and  vertebral  column.  On 
its  left  Me  is  situated  the  left  semilunar  gmgUon,  supra-renal 
capsule,  and  sympathetic  nerve ;  on  its  ridU  the  right  eras  of  the 
diaphragm,  inferior  vena  cava,  right  semilunar  gB]^;lion,  thoracic 
duct,  and  commencement  of  the  vena  azygos  major. 

Plan  of  the  BelationB  of  the  Abdominal  Aorta. 

In  Front, 

Lesser  omentum  and  iiomseh. 
Branches  of  coeliaA  aids  and  solar  plexus. 
Splenic  vein. 
Pancreas, 
Left  renal  vein, 
Transverse  daodennni. 
Mesentery, 
Aortic  plexns. 
Right  Side. 

Right  ems  of  diaphragm, 


Venaoara, 

Right  semilunar  ganglion, 

Thoracic  duct. 

Vena  asygos  major. 


Abdoodnal  Asrta. 


Left  ssmflanar  ganglion, 
Left  BBpra-renal  oapsule, 
SympauMtio  nenre. 


ThoTMiedaot, 
Reeentaeiilum  thyli. 
Left  lumbar  veins. 
Vertebral  column. 

Branches. — The  branches  of  the  abdominal  aorta  are  the  fol- 
lowing : — 

Phrenic,  Inferior  mesenteric, 

( Gastric,  Supra-renal, 

Coeliac  axis,  <  Hepatic,  R^uil, 

(splenic,  Lumbar, 

Superior  mesenteric,  Sacra  media. 

Spermaticy 
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The  PHBENIO  ABTEBIES  s 
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given  o£F  (frequenll;  bj  t 
common  trunk)  from 
the  anterior  patt  of  tbe 
aorta  aa  booh  as  that 
TCBBel  has  emerged 
through  the  sortie 
opening.  Paosing  ob- 
hqiiely  oatwarda  on 
the  nndersorface  of  tbe 
diaphrBgm,  eaeharteiy 
diTidee  into  two 
branches,  an  intemtl 
brtmeh,  irhich  Tnn» 
forwsids  and  inoecn- 
lateawith  its  fellow  of 
the  oppogite  ride  in 
front  ol  the  (enophi- 
geal  opening ;  ana  an 
exfoTtoI  braneh,  which 
proceeds  ontwords  to- 
wards the  great  cir- 
cumference of  thf 
muscle,  and  sends 
branches  to  the  supra- 
renal capsulea.  The 
phrenic  arteries  inos- 
culate with  brsuche* 
of  the  internal  mam- 
mar}',  intercostal,  e{M- 
gas^c,  ceso^hagMt, 
(;astric,  hepatic,  and 
supia-renal  ailcriea. 
They  are  not  itn&e- 
quently  derived  from 
the  cceliac  axis,  or 
from  one  of  its  diri- 
sions,  and  sometimes 
they  give  origin  to  the 
supra-renal  arterica. 
The  0<ELIAO 
,_  ASSisthefUeitsiiigle 
'«»  trunk   f^ven   off   bj 

e  the 


,„  „,.  _t  ansea  opponte  tL. 
I.  lofartor  upper  border  of  the 
""I's  Cam-        *  lumbar  vertebra, 

,.    .,. 18,  Otm  is  about  half  on  inch 

inedta  irtmy.  In  lei^{tlt,  and  dividei 

into  tbiee  large  branches,  ^tn.c,  be^tic,  aikd  splemc 
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BelatioiU. — The  trunk  of  the  cixliac  aiia  has  in  nlatian  with  it, 
in  front,  the  leaaer  omentum  ;  on  the  right  tide,  the  right  aemilnnar 
gon^ou  and  loboB  Spigelii  of  the  liver ;  on  the  bft  tide,  the  left 
eemilonar  gonslion  and  cardiac  portion  of  the  stomach  ;  &nd  bdow, 
the  upper  border  of  the  pancreas  and  leeser  cnrve  of  the  stomach.  It 
is  completely  Burroimded  by  the  solar  pleina. 

The  QASTBIO  ABTEKT  (coronaria  ventricnliX  the  smallest  of 
the  three  branches  of  the  cteliac  axis,  ascends  between  the  two 


'BruichM  of  thfl  ccbUac  ixU.  i.  Urer-  3.  It 
4^  tiCoQuch.  5-  ^vophuua.  fi.  Pylonu. 
-    -  ■  a  rfm*  duoimuiii. 

Oiatrla  utary.      14.  flaj 

— ■      --   Omrtia-aplplolca 

ht  tnf«rii>r 


FuonH.     in   BplMD. 
n.     il'  Bupertor 


l^lorlc  bnuch.     i6.  Outivdugdaiud. 

itieo-duodelml,  lD(aoul«t' 

0  ot  tha  hdjAtla  uterv  I 
uiDujritlc  bTuiclL    90.  Bpleuo. 

to  tbg  gplnii;  tbe  Bgan 

culstlng  feloDg  the  gnat  cutthuxv  w  u»  avMOMca  viu  K 
».  Pucnotlca  magna.    91.  Vaaa  blVTla  to  tha  graat  and  vi  1 
lug  witb  tba  (UUic  titcTj.     34.    Buperior  maaantarle  a 
bBtmen  tha  paoanaa  aod  buiavaraa  portion  of  Ilia  duodanuu. 

layers  of  the  lesser  omentum  to  the  cardiac  orifice  of  the  stomacli, 
then  rune  along  the  lesser  currature  to  the  pyloms,  and  inoaculates 
witb  the  pyloric  branch  of  the  hepatic  It  is  distributed  to  the 
lower  extremity  of  the  cesophagus  and  leaser  curve  of  the  stomach  ; 
and  anastomoses  witb  the  cesophageal  arteries,  vasa  brevia  of  th« 
splenic  artery,  and  pyloric  branch  of  the  hepatic  artery. 

The  HEPATIC  A&TEBY  curves  forward,  and  ascends  along  the 
rfght  border  of  the  lesoer  omentum  to  the  liver,  when  \l  dx'nAKA 
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into  two  branches  (right  and  leftX  which  enter  the  tnuwrene  Ibnre, 
and  are  distributed  alon^  the  portal  canals  to  tha  rig^t  and  left 
lobes.*  It  is  in  relation,  in  the  right  border  of  the  leanr  oaMBftmii, 
with  the  ductus  communis  choledochus  and  p(»ial  jmn,  lying  to  ^ 
left  of  the  former  structure  and  on  a  plane  anterior  to  the  latter ;  it 
is  surrounded  hj  the  hepatic  plexus  of  nerves^  and  niuneroai  lym- 
phatics. There  are  sometimes  two  hepatic  aiteiiei^  in  which  case 
one  is  derived  from  the  superior  mesenteric. 
The  branches  of  the  hepatic  artery  are  the — 

Pyloric,  Ckstro-epiploica  dextra, 

Gastro-duodenal,  Pancreatico-duodenalia  snpeiior, 

Cystic 

The  pyloric  branch,  given  ofif  from  the  hepatic  near  the  pjlonu, 
is  distributed  to  the  commencement  of  the  duodenom  and  to  the 
lesser  curve  of  the  stomach,  where  it  inosculates  with  the  gastric 
artery. 

The  gastro-dnodenal  artery  is  a  short  but  large  tmn^  which 
descends  behind  the  pylorus,  and  divides  into  two  brancnea,  the 
gastro-epiploica  deztra,  and  pancreatico-duodenalis  superior.  Pre- 
viously to  its  division  it  gives  off  some  inferior  pylarie  branches  to 
the  small  end  of  the  stomach. 

The  gastro-epiploica  dextra  runs  alons  the  great  curve  of  the 
stomach,  lying  between  the  two  lavers  of  me  great  omentum,  and 
inosculates  at  about  its  middle  with  the  gastro-epiploica  sinistra,  a 
branch  of  the  splenic  artery.  It  supplies  the  greater  curve  of  tiie 
stomach  and  great  omentum ;  hence  its  name. 

The  pancreatico-dnodenalis  superior  curves  along  the  fixed 
border  of  the  duodenum,  partly  concealed  by  the  attachment  of  the 
pancreas,  and  is  distributed  to  the  pancreas  and  duodenum.  It 
inosculates  inferiorly  with  the  inferior  pancreatico-duodenalis  and 
pancreatic  branches  of  the  suoerior  mesenteric  artery. 

The  cystic  artery,  generally  a  branch  of  the  right  hepatic,  is  of 
small  size,  and  ramifies  between  the  coats  of  the  gall-bladder,  pre- 
viously to  its  distribution  to  the  mucous  membrane. 

The  SPLENIO  ABTEBYt  the  largest  of  the  three  branches  of 
the  coeliac  axis,  passes  horizontally  to  the  left  along  the  upper  border 
of  the  pancreas,  and  divides  into  five  or  six  large  branches,  which 
enter  the  hilum  of  the  spleen,  and  are  distributed  to  its  stractore. 
In  its  course  the  vessel  is  tortuous  and  serpentine,  frequently  making 
a  complete  turn  upon  itself.  It  lies  in  a  narrow  groove  in  the  upper 
border  o^  the  pancreas,  and  is  accompanied  by  the  splenic  Tein  wnich 
lies  beneath  it,  and  bv  the  splenic  plexus  of  nerves. 

The  branches  of  tne  splenic  artery  are  the — 

PancreaticsB  parvae,  Vasa  brevia, 

Pancreatica  magna,  Oastro-epiploica  sinistra. 


«< 


*  For  the  mode  of  distribution  of  the  hepatic  arterr  within  Hm  Itrvr,  we  the 
tftruetunl  Anatomy  "  ot  thai  orgyx  Ux  tha  Wzt  on  Splanchnoloay. 
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The  pancreaticn  parvw  are  numerous  small  bnmelieB  distri- 
buted to  the  pancreas,  as  the  splenic  artery  runs  along  ito  upper 
border.  One  of  these,  laroer  than  the  rest,  follows  the  course  of  the 
pancreatic  duct,  and  is  called  panereatiea  magna. 

The  yaaa  brevia  are  five  or  six  branches  of  small  size  which  pass 
from  the  extremity  of  the  splenic  artery  and  its  terminal  brancnes, 
between  the  layers  of  the  gastro-splenic  omentum,  to  the  great  end 
of  the  stomach,  to  which  they  are  distributed,  inosculating  with 
branches  of  the  gastric  artery  and  gastro-epiploica  sinistra. 

The  gastro-epiploica  sinistra  appears  to  be  the  continuation  of 
the  splenic  artery ;  it  passes  forwaras  from  left  to  right,  along  the 
great  curve  of  th'  stomach,  lying  between  the  layers  of  the  neat 
omentum,  and  inosculates  with  tne  gastro-epiploica  dextra.  It  is 
distributc^d  to  the  greater  curve  of  the  stomacn  and  great  omentum. 

The  SUPEBIOB  MESENTEBIO  ABTEBY,  the  second  of 
the  single  trunks,  and  next  in  size  to  the  coeliac  axis,  arises  from  the 
aorto  immediately  below  that  vessel,  and  behind  the  pancreas.  It 
passes  forwards  between  the  pancreas  and  transverse  duodenum, 
and  descends  within  the  layers  of  the  mesentery,  to  the  right  iliac 
fossa,  where  it  terminates,  much  reduced  in  size.  In  ite  course  it 
forms  a  curve,  the  convexity  being  to  the  left,  the  concavity  to  the 
right ;  is  in  relation  near  ito  commencement  with  the  portal  vein, 
and  is  accompanied  by  two  veins,  and  the  superior  mesenteric 
plexus  of  nerves. 

The  branches  of  the  superior  mesenteric  artery  are — 

Pancreatico-duodenalis  Ileo-colica, 

inferior,  Colica  dextra, 

Vasa  intestini  tenuis,  Colica  media. 

The  iMmcreatico-daodenalis  inforior  is  a  small  branch  which 
arises  from  the  superior  mesenteric  while  behind  the  pancreas,  and 
curves  upwards  along  the  line  of  junction  of  the  pancreas,  and  duo- 
denum. It  sunplies  both  those  organs,  and  inosculates  with  the 
pancreatico-duodenal  branch  of  the  hepatic 

The  yasa  intestini  tennis  arises  from  the  convexity  of  the 
superior  mesenteric  artery.  They  vary  from  fifteen  to  twenty  in 
number,  and  are  distributed  to  the  small  intestine  from  the  auo- 
denum  to  the  termination  of  the  ileum.  In  their  course  between 
the  layers  of  the  mesentery,  they  form  a  series  of  arches  by  the 
inosculation  of  their  larger  branches;  from  these  are  developed 
secondary  arches,  and  from  the  latter  a  third  series  of  arches,  from 
which  the  branches  arise  which  are  distributed  to  the  coate  of  the 
intestine.  From  the  middle  branches  a  fourth  and  sometimes  even 
a  fifth  series  of  arches  is  produced.  By  means  of  these  arches  a 
direct  conmiunication  is  established  between  all  the  branches  given 
off  from  the  convexity^  of  the  superior  mesenteric  artery ;  the  upper 
branch  inosculates  with  the  inferior  pancreatico-duodenal,  the  lower 
with  the  ileo-colic 

The  ileo-colie  artery  is  the  last  branch  given  oil  Vrf  \.Vift  ^^ql- 
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vavit]'  of  the  auperior  meaenteric.  It  deacenda  to  the  ri(^t  iliac  foM, 
and  divides  into  bnndkea  which  coramonicBte  and  form  mrchea, 
from  which  branches  are  distributed  to  the  tennin«tiaii  of  the  ileiim, 
uecuni,  and  coiiimenceinent  of  the  colon.  This  artery  isoKolata 
on  the  one  hikod  wiih  the  tenniuation  of  the  meKoteric  trunk  ;  on 
the  other,  with  the  colica  dextra. 
The  ctdica  dextra  arisea  from  about  the  middle  of  the  concavity 


pD^on 


of  the  superior  mesenteric,  and  passing  outwards  behind  the  peri- 
toneum, divides  into  branches  which  form  arches,  and  are  distii- 
bul«d  to  the  ascending  colon.  Ita  descending  branches  inoacnlate 
with  the  ileo-colic,  the  ascending  with  the  colica  media. 

The  colica  media  arises  from  the  upper  part  of  the  concavity  of 
the  superior  mesenteric,  and  passes  forward  between  the  Isjen  <rf 
the  transverse  mesocolon,  where  it  forme  archea,  and  is  distribnted  to 


SPEBUATIO  ABTEfilES.  417 

the  'transreTse  colon.  It  iotwculateB  on  the  right  with  the  colJca 
dextra  ;  on  the  left,  with  the  colica  uniBtra,  a  branch  of  the  inferior 
ueeenteric  srteiT. 

The   SP£BIIUTIO   ASTEBIES  are  two  small  vesaels  which 
arise  from  the  &0Dt  of  the  aorta  below  the  superior  meHnteric ; 


to  the  rlgbt  111 
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from  their  origin  each  artery  panes  obliquely  outwards,  and  accom- 
ponies  the  corresponding  ureter  alon^  the  front  of  the  psoas  mnsde, 
to  the  border  of  the  pelvis,  where  it  is  in  relation  with  the  external 
iliac  art«rf .  It  is  then  directed  outwards  to  the  interna]  abdominal 
ring  and  follows  the  course  of  the  spermatic  cord,  along  the  sper- 
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matic  canal  and  through  the  scrotum  to  the  testide,  to  which  it  it 
distributed.  The  ri^t  spermatic  artery  lies  in  front  of  the  Tena 
cava,  and  both  vessels  are  accompanied  by  veins  and  by  the  spermatic 
plexuses  of  nerves.  They  anastomose  with  the  deferential  azteriesi 
oranches  of  the  superior  vesical,  and  with  the  cremaateric  aztcriea. 

The  spermatic  arteries  in  the  female  (ovarian)  descend  into  the 
pelvis  and  pass  between  the  two  layers  of  the  inroad  ligaments  of 
the  uterus,  to  be  distributed  to  the  broad  ligaments,  ovariea,  Fal- 
lopian tubes,  and  round  lifl;aments  ;  along  the  latter  th^  are  con- 
tinued to  the  inguinal  canal  and  labium  at  each  aide.  They  inos- 
culate with  the  uterine  arteries. 

The  INPEEIOB  MESENTEBIO  ABTEBT,  smaller  than  tiie 
superior,  arises  from  the  abdominal  aorta,  about  two  inches  below 
the  origin  of  the  latter  vessel,  and  descends  between  the  layers  of 
the  left  mesocolon,  to  the  left  iliac  fossa,  where  it  divides  into  three 
branches  : 

Colica  sinistra,  Sigmoid, 

Superior  htemorrhoidaL 

The  colica'  sinistra  is  distributed  to  the  descending  colon ;  it 
passes  upwanls  and  outwards  behind  the  peritoneum,  and  divides 
mto  two  branches,  one  of  which  ascends  to  inosculate  with  the  colica 
medio,  while  the  other  descends  to  communicate  with  the  sigmoid 
branch.  The  inosculation  of  the  colica  sinistra  with  the  colica  media 
is  the  largest  arterial  anastomosis  in  the  body. 

The  sigmoid  artery  passes  obliquelv  outwards  behind  the  peri- 
toneum and  divides  into  branches  which  form  arches,  and  are 
distributed  to  the  sigmoid  flexure  of  the  colon.  The  superior  branch 
inosculates  with  the  colica  sinistra,  the  inferior  with  the  superior 
hoemorrhoidal  artery. 

The  superior  hemorrhoidal  artery  is  the  continuation  of  the 
inferior  mesenteric  It  crosses  the  ureter  and  left  conmion  iliac 
artery,  and  descending  between  the  two  layers  of  the  mesorectum, 
is  distributed  to  the  rectum  as  far  as  its  middle,  anastomosing  with 
the  middle  and  inferior  hsemorrhoidal  arteries. 

The  SXJPBA-BENAL  (capsular)  are  two  small  vessels  which 
arise  from  the  aorta  immeaiately  above  the  renal  arteries,  and  are 
distributed  to  the  supra-renal  capsules.  They  are  sometimes  branches 
of  the  phrenic  or  of  the  renal  arterie& 

The  RENAL  ARTERIES  (emulgent)  are  two  large  trunks  given 
off  from  the  sides  of  the  aorta  immediately  below  the  superior 
mesenteric  artery  ;  the  right  is  longer  than  the  left,  on  account  of 
the  position  of  the  aorta,  and  passes  behind  the  vena  cava  to  the 
kidney  of  that  side.  The  left  is  somewhat  higher  than  the  li^t 
They  divide  into  several  large  branches  previously  to  entering  the 
kidney,  and  ramify  very  minutely  in  its  vascular  portion.  The 
renal  arteries  supply  several  small  branches  to  the  supra-renal 
camules,  and  one  to  the  ureter. 

The  LUMBAR  ARTERIES  correspond  with  the  intercostals  in 
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the  chest ;  they  are  four  in  number  at  each  side,  curve  around  the 
bodies  of  the  lumbar  vertebrae  beneath  the  psoas  muscles,  and  divide 
into  two  branches :  one,  dorsal  branchy  passes  backwards  between  the 
transverse  processes,  and  is  distributed  to  the  vertebrse  and  spinal 
cord  and  muscles  of  the  back  ;  the  other,  parietal  branck,  taking  its 
course  behind  the  quadratus  limiborum,  supplies  the  abdominal 
muscles,  and  inosculates  with  branches  of  the  internal  mammarv 
and  epigastric  arteries  in  front,  the  terminal  twigs  of  the  intercostals 
above,  and  the  ilio-lumbar  and  circumflex  iliac  below.  The  first 
lumbar  artery  runs  along  the  lower  border  of  the  last  rib ;  the  last, 
along  the  crest  of  the  ilium.  In  passing  between  the  psoas  muscle 
and  the  vertebrae,  they  are  protected  by  a  series  of  tendinous  arches, 
which  defend  them  and  the  communicating  branches  of  the  sym- 
pathetic nerve  fromOTessure,  during  the  action  of  the  muscle. 

The  SAOBA  MEDIA  arises  from  the  posterior  part  of  the  aorta 
at  its  bifurcation,  and  descends  alon^  the  middle  of  the  anterior 
surface  of  the  sacrum  to  the  first  piece  of  the  coccyx,  where  it 
terminates  by  inosculating  with  the  lateral  sacral  arteries.  It  dis- 
tributes branches  to  the  rectum  and  anterior  sacral  nerves,  and 
inosculates  at  either  side  with  the  lateral  sacral  arteries. 

Varieties  in  the  Branches  of  the  Abdominal  Aorta. — ^The 
phrenic  arteries  are  very  rarely  both  derived  from  the  aorta.  One 
or  both  may  be  branches  of  the  cceliac  axis ;  one  may  proceed  from 
the  gastric  artery,  from  the  renal,  or  from  the  upper  lumbar.  There 
are  occasionally  three  or  more  phrenic  arteries.  The  coeliac  axis  is 
variable  in  length,  and  gives  off  its  branches  irregularlv.  There 
are  sometimes  two  or  even  three  hepatic  arteries,  one  of  which  may 
be  derived  from  the  gastric  or  from  the  superior  mesenteric  The 
colica  media  is  sometimes  derived  from  the  hepatic  artery.  The 
spermatic  arteries  are  variable  both  in  origin  and  number.  The 
right  spermatic  may  be  a  branch  of  the  renal ;  the  left,  of  the 
imerior  mesenteric  The  supra-renal  arteries  may  be  derived  from 
the  phrenic  or  renal  arteries.  The  renal  arteries  present  several 
varieties  in  number ;  there  m^  be  three  or  even  four  on  one  side, 
and  one  only  on  the  other.  When  there  are  several  renal  arteries 
on  one  side,  one  may  arise  from  the  common  iliac  arterv,  from  the 
front  of  the  aorta  near  its  lower  part,  or  from  the  internal  iliac 

COMMON  nJAO  ABTEBIES. 

The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra 
into  the  two  common  iliac  arteries.  Sometimes  the  bifurcation 
takes  place  as  high  as  the  third,  and  occasionally  as  low  as  the  fifth. 
The  common  iliac  arteries  are  about  two  inches  in  length ;  they 
diverge  from  the  termination  of  the  aorta,  and  pass  downwards  and 
outwards  at  each  side  to  the  mar^n  of  the  pelvis,  opposite  the  sacro- 
iliac symphvsis,  where  they  divide  into  the  internal  and  external 
iliac  In  old  persons  the  common  iliac  arteries  are  more  or  less 
dilated  and  curved  in  their  course.    The  right  a/rtary  is  somewhat 


4^0  IHTEBNAL  ILIAC  ABTEBT. 

longer  than  the  left,  and  forma  a  more  obtnw  angle  with  the  ter- 
mination  of  the  aorta ;  the  angle  of  bifurcation  ia  gnater  in  die 
female  than  in  the  male. 

Belltioiifl. — The  relations  of  the  two  arteries  are  diSerent  at  the 
two  sides  of  the  body.  The  right  common  iliac  ie  in  relation  in 
front  with  the  peritoneom,  and  is  crosaed  at  ita  bifnrcatioii  bj  the 
ureter.  It  is  in  relation  behind  with  the  two  common  iliac  veins, 
'  "       *''  "'  md  right  o 


is  crossed  by  the  rectum  and  superior  hEemorrhoidal  arterv,  and,  at 
its  bifurcation,  by  the  ureter.  It  is  in  relation  behind  with  Uie left 
common  iliac  vein,  and  externally  with  the  psoas  magnns. 

The  IHIE&NAL  ILIAC  AKTEBT  is  a  short  trunk,  varying 


Fio.  Mj.— lUac  itrtcTln.  i.  Aorts.  >.  Ult  CDininon  Iliac  ■rtotr.  }.  ExKnul  lUu. 
^.  Deep  epigiutrlc  iirten''  i-  I'^'i^P  clrcum9ei  tUac.  6.  Intsnul  iliac  KtST- 
;.  lu  itaWnor  truulc.  8.  Its  posterlur  tnmli.  q.  The  psrrloua  portlim  of  Iha 
umbillual  arUiy  girlng  off  (lo)  Iba  auperior  -rotkil  irtory.  ii.  I&Unial  [ndk 
■it«T  paulng  beblnd  tb«  spine  uF  the  UcbluTn  (n)  a^d  I«mt  ucro-l*chiMle  Un- 
mabt.  ti-  Middle  hdnuDTTboldaJ  aitcry.  14.  Ischiallc  utary,  tU»  paflslD^  hahod 
the  IsHcr  Kicn-lecblBtlc  llguneDt  to  eacapc  from  the  poMs.      16.  Illoliuiiliir 

-Uiecnat  of  ths ilium.     17.  Obtuntorartair.    iB.  I^UnilucraL    t».  Glutaal aitarf 
paaHlng  tbrougb  the  upper  part  of  the  iiTett  aacro-lKhiatle  (oiaman.    so,  Saoa 

in  length  from  an  inch  to  two  inches.  It  descends  obliquely  for- 
wards to  a  point  opposite  the  upper  margin  of  the  great  sacro-iBchiatic 
foramen,  where  it  divides  into  an  anterior  and  a  posterior  tnmk. 
In  the  ftEtUB,  the  internal  iliac  artery,  under  the  name  of  hypogattric 
orumfrt/teofjis  continued  onwards  by  the  side  of  the  upper  part  of  the 
bladder  to  near  its  apex,  whence  it  ascends  by  the  side  of  the  linea 
alba  and  urachus  to  the  umbilicus,  where  it  becomes  the  true  un- 
hilical  artery.  After  birth,  this  artery  ceases  to  be  pervious  beyond 
the  side  of  the  bladder,  and  the  obliterated  portion  is  converted  into 
a  fibrous  cord.  The  projection  of  the  two  cords  on  the  inner  wall 
of  the  abdomen  causes  the  depression  at  each  side,  which  goes  by 
the  same  ofji«riioneal/oi*a. 
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Belations. — This  arteiiyTeBta  posUriorly  on  the  lumbo-sacral  cord, 
internal  iliac  vein,  and  origin  or  the  pjnrifomiis  muscle ;  externally 
it  is  in  relation  with  the  psoas  magnus  muscle,  and  anUriarly  with 
the  peritoneum  and  ureter. 

Plan  of  the  Belations  of  the  Internal  Iliac  Artery. 

In  Front, 
PeritoDeum, 


Ureter. 


Outer  Side, 
Psoas  magnus. 


Internal  niac. 


Behind, 

Internal  iliao  vein, 
Lumbo-sacral  nerve, 
Pyriformis  muscle. 

Branches. — The  branches  of  the  anterior  trunk  are  the — 

Superior  vesical,  Vaginal, 

Inlerior  vesical,  Obturator, 

Middle  hsemorrhoidal,  Ischiatic, 

Uterine,  Internal  pudic 

The  branches  of  the  posterior  trunk  are  the — 

Ilio-lumbar,  Lateral  sacral, 

Gluteal 


Branches  of  the  Anterior  Tninlc. 

The  superior  vesical  arteries  are  three  or  four  small  branches, 
which  proceed  from  the  pervious  portion  of  the  umbilical  artery. 
They  are  distributed  to  the  upper  and  middle  part  of  the  bladder. 
From  one  of  these  there  passes  ofif  a  small  artery,  the  deferentialy 
which  accompanies  the  vas  deferens  to  the  spermatic  cord. 

The  inferior  vesical,  somewhat  larger  than  the  preceding,  passes 
down  upon  the  side  of  the  bladder  to  its  base,  and  is  distributed  to 
that  region,  the  vesiculse  seminales,  and  prostate  gland. 

The  middle  hemorrhoidal  artery,  frequently  a  branch  of  the 
preceding,  passes  downwajxls  to  the  rectum,  to  which  it  is  distri- 
DUted,  inosculating  with  the  superior  and  inferior  hsemorrhoidal 
arteries.     In  the  female  it  distributes  branches  to  the  vagina. 

The  nterine  artery  passes  inwards  between  the  layers  of  the 
broad  lieament  to  the  neck  of  the  uterus,  and  ascends  in  a  tortuous 
course  along  its  lateral  border.  It  gives  branches  to  the  vagina,  lower 
part  of  the  bladder.  Fallopian  tube  (tubaria),  ovary  {ovaria\  and 
round  ligament,  and  inosculates  with  the  spermatic  or  ovarian  artery. 

The  va|;inal  arterv  corresponds  in  position  with  the  inferior 
vesical  in  the  male,  ana  is  distributed  to  the  vagina  and  neighbour- 
ing parts  of  the  bladder  and  rectum. 


4M  OBTURATOB  AND  ISOHIATIC  ASTBRIES. 

The  OBTUBATOB  A£TEBY  (uismg  fioqaenUT  from  fha 

posterior  trunk  of  the  intermJ  ilUc)  passes  fonrardii  from  dw 


t  trunk,  a  little  below  the  brim  of  the  pelvi^  to  the  nppa 
border  of  the  obturator  foramen.  Escaping  &om  tbe  pelvia  thiw^ 
a  tendinous  arch  formed  by  the  obtiirator  membiaue,  it  dindes  into 
two  brandies,  internal  and  eitemoL 


The  itU«nuU  branch 


lumbar  artery  ;  and  a  jnAie  branch  whidi  is  given  off  clooe  to  ttie 
obturator  foramen,  and  inosculates  with  its  feUow  of  the  oppodtc  sid^ 
behind  the  pubes,  and  with  the  pubic  branch  of  the  deep  qngastric 

'  '        '  «  inwards  around  the  bony  mrtt^'n  d 

the  obturator  foramen,  and 
diatributeB  twiae  to  the  obtn- 
ratoT  and  adductor  musde^ 
inoscnlating  with  the  internal 
circumflex    artery    of  the  fe- 

The  eetemat  branch  winds 
around  the  otiter  margin  of 
the  obturator  foramen  to  the 
'  space  between  the  gemellua  in- 
ferior and  qaadratus  femoria, 
where  it  inoecnlates  with  the 
ischiatic  artery.  In  its  coune 
it  inosculates  also  with  Ute  in- 
>  temal  circumflex,  and  sends  a 

Fio,  J46,— ImeutarorigloDf  oMnixtoTBrtery  small  branch  throiieh  the  notch 
tamjggutrt!.   Second  ~tety  toi«i«i  j^  ^^^^  ftcetabulum  to  snpply  th« 

ligamentum  teres. 
The  obturator  artery  sometimes  sriseB  from  the  external  iliac,  hut 
more  frequently  from  the  epigastric  branch  of  that  artery,  in  which 
case  it  runs  down  directly  to  the  obturator  foramen,  either  on  the 
outer  or  inner  side  of  tlie  crural  ring, — if  to  the  inner  side  it  ii 
in  contact  with  Gimbemat's  ligament,  and  is  in  danger  in  the 
<^ration  for  female  hernia ;  fortunately  it  is  bnt  rarely  fonrtd  in 
this  dani^rous  position. 

The  IBOHIATIO  ABTXKT  is  the  larger  of  the  two  terminal 
branches  of  the  anterior  division  of  the  internal  iliac.  It  passes 
downwards  in  front  of  the  pyriformis  and  sacral  plexus  of  imte^ 
lying  internally  to  the  pudic  artery,  to  the  lower  part  of  the  giMt 
ischiatic  foramen,  where  it  escapes  from  the  pelvis  between  the 
inferior  border  of  the  pyriformis  and  coccygeus.  It  then  descends 
in  the  space  between  the  trochanter  major  and  tuberoei^  <^  the 
ischium  in  company  with  the  ischiatic  nerves,  and  divides  into 
several  branches,  theprincipalof  which  are— coccygeal,  comes  nerri 
ischiatici,  and  muscular. 
Tbe  coccygeal  branch  ^veron  \^  ^nnX  wuao-iachiatio 
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and  is  distributed  to  the  coccygeus  and  levator  ani,  and  to  the 
in^omeBt  aioiuid  the  anus  and  coccyx. 

The  comM  nerrl  iMhiatlei  is  a  slender  branch,  which  accom- 
paniw  the  great  iechiatic  nerve,  extending  as  fai  as  the  lower  pelt 
of  the  thigh. 

The  muscular  branches  mpply  the  muscles  ot  the  posterior  part 
of  the  hip  and  thigh,  and  inosculate  with  the  int«rnsl  and  ex- 
ternal circumflex  art«ries,  obtorator,  and  superior  perforatii^ ;  some 
branches  are  also  sent  to  the  hipjoint. 

The  INTEENAL  PUSIO  ASTEBT,  the  other  tenninal  breach 
of  the  anterior  trunk  of  the  internal  iliac,  deaceuda  eztentally  to 


Fia.  94;.— Atterii 

^iMlBg  tba  bolboiw  portfoD  <a  Hit 

^.  Er«tar  pcoli,  apraul  out  upim  tha  enu  pcms  ot  tha  rlgU 
■luQ^  4^  jtiiiiH,  DUEniuDdftd  by  tb«  sphliictiir  uil.  4.  Ruuu  «l  f«^h*"*"^  and  pubfls. 
6.  TubemltjF  a1  iKhlum.  7.  lumatr  lUKi-UeliUtlc  UguneDt.  S.  OootTX.  g.  In- 
tenvlmdlo  arterj,  crdaalnff  tha  ipliifl  of  tha  lachliun,  Kitd  vnUihng  tha  pvmamil. 
lo.  tiiiarlor  hvmorrholdal  brmocliea.  1 1,  BupaTfl<dAj  parbual  mrtary,  fftTing  olT  s 
•null  bruieh,  tmi«tina  paHnoil,  upon  tlia  IraiuTaniu  psriiial  muaola.  19.  Tba 
uma  urtery  on  tha  left  tide  cut  oS.  13.  Artary  of  tha  bulb,  14.  TlwuWy  olths 
ccrpu*  aianioann  and  vtaiy  of  tha  donum  of  tha  psoli. 

the  ischiatic  arteiT  to  the  lower  part  of  the  great  ischiatic  foramen. 
It  emerges  from  the  pelvis  through  the  great  saero-ischiatic  foramen 
between  the  lower  border  of  the  pjnformis  and  the  coccjceua, 
crosses  the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  the 
lesser  sacro-ischiatie  foramen  ;  in  the  next  place  it  passes  forward  on 
the  internal  obturator  muscle  to  the  ramus  of  the  ischium,  beins 
situated  at  about  an  inch  &om  the  maicin  of  the  tuberoait}[,  ana 
boond  down  by  the  obtorator  fascia  ;  it  then  ascends  by  the  side  of 
the  ramus  of  the  ischium  and  pubes,  and  near  the  symphysis  pubis 
pierces  the  triangolai  ligament  of  the  perineum  and  divides  into 
two  tenninal  branches,  the  artery  of  the  corpus  cavemoiiun  and  the 
artery  of  the  dorsum  of  the  penis. 


:t-! 
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Branches. — The  branches  of  the  internal  pudic  artery  within  the 
pelvis  are  several  small  twigs  to  the  levator  ani  and  sacral  nerves ; 
and  occasionally  a  branch  which  takes  the  place  of  the  inferior 
vesical  or  middle  hsemorrhoidal  artery. 

The  branches  given  off  externally  to  the  pelvis  are  th( 


Inferior  hsemorrhoidal.        Artery  of  the  bulb, 

Superficial  perineal,  Artery  of  the  corpus  cavemoeum, 

(Transverse  perinecd).  Artery  of  the  dorsum  of  the  penis. 

The  inferior  hemorrhoidal  arteries  are  three  or  four  small 
branches,  given  off  by  the  internal  pudic  while  behind  the  tuberosity 
of  the  ischium.  They  cross  the  ischio-rectal  fossa,  and  are  distri- 
buted to  the  anus  and  to  the  muscles  and  integument  of  the  anal 
region  of  the  perineum,  anastomosing  with  the  branches  of  the 
middle  hsemorrnoidal. 

The  snperflcial  perineal  artery  is  given  off  near  the  attachment 
of  the  cms  penis  ;  it  pierces  ike  connecting  layer  of  the  perineal 
fascia  and  triangular  ligament,  and  runs  forward  across  the  trans- 
versus  perinei  muscle,  and  along  the  groove  between  the  accelerator 
urinse  and  erector  penis  to  the  septum  scroti,  upon  which  it  ramifies 
under  the  name  of  arUria  sepH,  It  distributes  branches  to  the 
scrotum  and  perineum.  One  of  the  latter,  larger  than  the  rest, 
crosses  the  perineum,  resting  on  the  transversus  perinei  muscle,  and 
is  named  tne  transverse  perineal.  There  are  often  two  superficial 
perineal  arteries. 

The  artery  of  the  bulb  (bulbo-urethral)  is  given  off  from  the 
pudic  nearly  opposite  the  opening  for  the  transmission  of  the 
urethra ;  it  passes  almost  transversely  inwards  behind  the  triangular 
ligament,  and  pierces  that  ligament  to  enter  the  corpus  spon- 
giosum at  its  bulbous  extremity.  It  is  distributed  in  tne  corpus 
spongiosum. 

The  artery  of  the  corpns  cavemosum  pierces  the  cms  penis, 
and  runs  forwM^d  in  the  interior  of  the  corpus  cavemosum,  by  the 
side  of  the  septum  pectiniforme.  It  ramifies  in  the  parenchyma  of 
the  venous  structure  of  the  corpus  cavemosum. 

The  dorsal  artery  of  the  penis  (dorsalis  penis)  ascends  be- 
tween the  two  crura  and  symphysis  pubis  to  the  dorsum  penis,  and 
runs  forward  through  the  suspensory  ligament,  in  the  groove  of  the 
corpus  cavemosum,  to  the  glans,  distributing  branches  in  its  course 
to  the  body  of  the  organ  and  integument 

The  INTERNAL  PUDIO  ARTERY  in  the  female  is  smaller 
than  in  the  male ;  its  branches,  with  their  distribution,  are,  in 
principle,  the  same.  The  superficial  perineal  artery  supplies  the 
nomologue  of  the  lateral  half  of  the  scrotum,  namely,  the  greater 
labium.  The  artery  of  the  bulb  supplies  the  commencement  of  the 
vagina ;  the  artery  of  the  corpus  cavemosuncL  the  cavernous  body  of 
the  clitoris ;  and  the  arteria  dorsalis  clitoridis,  the  dorsum  of  that 


PLATE  24. 
SIDE  VIEW  OF  MALE  PELVIS. 

A.  Sacrum. 

B.  External  iliac  artery. 
O.  Upper  end  of  rectum. 

D.  Ramus  of  pubes. 

E.  Spine  of  ischium  (cut  off). 

G.  Bladder  covered  by  peritoneum. 
O*.  Bladder,  uncovered  by  peritoneum. 
H.  Peritoneum  reflected  from  side  of  bladder. 
L  Vas  deferens. 
K.  Ureter. 

L.  Vesicula  seminales. 
M.  Spermatic  cord. 
N.  Cms  penis. 
O.  Urethra,    o.  Bulb. 
P.  Sphincter  anu 
Q.  Coccyx. 

R.  Sacro-sciatic  ligament. 
S.  Internal  iliac  artery. 
T.  Sacral  nerves. 
U.  Pyriformis  muscle. 
V.  Internal  pudic  artery. 
W.  Levator  ani  muscle. 
X.  Triangular  ligament  (cut). 


^ 


GLUTEAL  ABTEBT.  4^5 

Branches  of  the  Posterior  Trunk. 

The  ILIO-LUMBAB  ABTEBY  ascends  beneath  the  external 
iliac  vessels  and  psoas  muscle,  to  the  posterior  part  of  the  crest  of 
the  ilium,  where  it  divides  into  two  branches,  a  lumbar  branch  which 
supplies  the  psoas  and  quadratus  lumborum,  and  sends  a  branch 
through  the  nfth  intervertebral  foramen  to  the  spinal  cord  and  its 
membranes ;  and  an  iliac  branch  which  crosses  the  iliac  fossa  to  the 
crest  of  the  ilium,  and  inosculates  with  the  lumbar  arteries  and 
deep  circumflex  iliac ;  in  its  course  it  distributes  branches  to  the 
iliacus  and  abdominal  muscles. 

The  LATERAL  SAOBAL  ABTEBIES  are  generally  two  in 
number  on  each  side,  superior  and  inferior.  The  superior  passes 
inwards  to  the  first  sacral  foramen,  and  is  distributed  to  the  contents 
of  the  spinal  canal,  from  which  it  escapes  by  the  posterior  sacral 
foramen,  and  supplies  the  integument  of  the  dorsum  of  the  sacrum. 
The  inferior  passes  down  by  the  side  of  the  anterior  sacral  foramina 
to  the  coccyx ;  it  first  pierces  and  then  rests  on  the  origin  of  the 
pyriformis,  and  sends  twigs  into  the  sacral  canal  to  supply  the  sacral 
nerves.  Both  arteries  inosculate  with  each  other  and  with  the 
sacra  media. 

The  QLUTEAL  ABTEBY  is  the  continuation  of  the  posterior 
trunk  of  the  internal  iliac  ;  it  passes  backwards  between  the  lumbo- 
sacral and  first  sacral  nerve  tnrough  the  upper  part  of  the  great 
sacro-ischiatic  foramen  and  above  the  pyriformis  muscle,  and  divides 
into  three  branches,  superficial,  deep  superior,  and  deep  inferior ; 
while  within  the  pelvis  it  gives  off  some  muscular  twigs  to  the  iliacus 
and  pyriformis,  and  at  its  escape  from  the  pelvis,  a  mUrient  artery 
to  the  ilium. 

The  superficial  branch  passes  backwards  between  the  gluteus 
maximus  and  medius,  and  is  distributed  to  the  gluteus  maximus 
and  to  the  integument  of  the  sluteal  and  sacral  region. 

The  deep  superior  branch  passes  forwards  along  the  middle 
curved  line  of  the  ilium,  between  the  gluteus  medius  and  minimus 
to  the  anterior  superior  spinous  process,  where  it  inosculates  with 
the  superficial  circumflex  iliac  and  external  circumflex  of  the  femoral. 
There  are  frequently  two  arteries  occupying  the  place  of  this  branch. 

The  deep  inferior  branches,  two  or  three  in  number,  cross  the 
gluteus  minimus  obliquely  to  the  trochanter  major,  where  they  in- 
osculate with  branches  of  the  external  circumflex  and  ischiatic 
artery,  and  send  branches  through  the  gluteus  minimus  to  supply 
the  capsule  of  the  hipjoint 

Varieties  in  the  Branches  of  the  Internal  Diac— The  most 
important  of  the  varieties  occurring  among  these  branches  is  the 
origin  of  the  dorsal  artery  of  the  penis  from  the  internal  iliac  or 
ischiatic  The  artery  in  this  case  passes  forwards  by  the  side  of  the 
prostate  gland,  and  through  the  upper  part  of  the  triangular  liga- 
ment of  the  urethra.  It  would  be  endangered  in  the  operation  of 
lithotomy.    The  dorsal  artery  of  the  penis  ia  8om.etixxifi!&  ds^^^ 
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from  the  obturator,  and  Bometiiiies  from  one  of  the  external  pndie 
arteries.  The  artery  of  the  bulb,  in  its  normal  coniMi  paaaea  alxnoet 
transversely  inwards  to  the  corpus  spongiosum.  OoamaDaHjy  how* 
ever,  it  is  so  oblique  in  direction  as  to  render  its  divisioii  in  litho- 
tomy unavoidable.  

the  EXTERNAL  ILIAO  ABTEBT  of  each  aide  pMss 
obliquely  downwards  along  the  inner  border  of  the  psoas  masde, 
from  opposite  the  sacro-iliac  symphysis  to  the  femoral  arch,  where  it 
becomes  the  femoral  arterv. 

Relations. — It  is  in  relation  in  front  with  the  spennatic  tcskIb, 
lymphatic  vessels  and  elands,  intestines,  peritoneum,  and  a  thin 
layer  of  fascia  derived  nom  the  iliac  fascia,  which  snnoonds  the 
artery  and  vein ;  near  its  termination  it  is  crossed  bj  the  genital 
branch  of  the  genito-crural  nerve  and  the  circumflex  iliac  veiik 
Externally  it  lies  asainst  the  psoas  muscle,  from  which  it  is  sspi- 
rated  bv  the  iliac  fascia  ;  ana  poderioHy  it  is  in  relation  wjih  the 
external  iliac  vein,  which,  at  the  femoral  arch,  becomes  placed  to  iti 
inner  side. 

Plan  of  the  Relations  of  the  External  IKac  Artery. 

In  FnmL 

Peritoneum,  inteitjiMs,  and  iliao  fascia. 

Lymphatics, 

Spermatic  vatiels, 

G^nito-crvral  nenre, 

Cirouvflex  iliac  yein. 


Inner  Side, 

External  iliac  veifii 
Vas  defereoi. 


Outer  Side. 

Psoas  magnos, 

Uiaofasda. 


External  Iliac. 

Behind, 

External  iliac  vein, 
Picas  magnoa. 

Branches. — Besides  several  small  twigs  which  supply  the  lym- 
phatic glands  and  psoas  muscle,  the  external  iliac  gives  off  two 
oranches,  the 

Deep  epigastric,  Deep  circumflex  iliac 

The  DEEP  EPIGASTRIO  ARTERT  arises  from  the  front  of 
the  external  iliac  near  Pouparf  s  ligament  ;  and  passing  inwards 
between  the  peritoneum  and  transversalis  fascia,  ascends  obliquely  to 
the  sheath  of  the  rectus.  It  enters  that  sheath  near  its  lower  third, 
passes  upwards  behind  the  rectus  muscle,  to  which  it  is  distributed, 
and,  in  the  substance  of  that  muscle,  inosculates,  near  the  ensifonn 
cartilage,  with  the  termination  (superior  epigastric^  of  the  internal 
mammary  arterv.  It  lies  internally  to  the  internal  abdominal  ring 
and  immediately  above  the  femoral  ring,  and  is  crossed  near  its 
origin  by  the  vas  deferens  in  the  male,  and  the  round  ligament  in 
the  female. 
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The  'branches  of  the  epigastric  artery 

A  cremasteric  branch  which  aocompaiues  the  spermatic  cord, 
and  after  supplying  the  cremaster  muscle  inosculates  with  the  sper- 
matic artery. 

A  pnbic  branch  which  is  distributed  behind  the  pubes,  and  sends 
a  smidl  branch  of  communication  downwards  to  the  obturator  artery. 

Muscular  branches  which  pass  outwards  between  the  abdominal 
muscles,  and  inosculate  with  the  circumflex  iliac,  lumbar,  and  in- 
ferior intercostal  arteries. 

Superficial  branches  which  pierce  the  rectus  musde,  and  are  dis- 
tributed to  the  integument  of  the  abdomen. 

The  epigastric  arteir  forms  a  prconinence  of  the  peritoneum,  which 
divides  the  inguinal  fossa  into  an  internal  and  external  portion  ;  it 
is  from  the  former  that  direct  inguinal  hernia  issues,  and  from  the 
latter  oblique  inguinal  hernia. 

Triangle  of  Hesselbac]i.-^Thi8  is  a  small  triangular  space, 
bounded  externally  by  the  deep^  epigastric  artery,  internally  by  the 
outer  edge  of  the  rectus  abdominis,  and  below  b^  Pouparf  s  ligament 
and  the  crest  of  the  pubes.  In  tnis  space  is  situatea  the  exte^mal 
abdominal  ring,  through  which  both  direct  and  oblique  inguinal 
hernia  pass.       ^^ 

The  DEEP  OIBOXJMFLEX  ILIAO  arises  from  the  other  side 
of  the  external  iliac,  a  little  below  the  epigastric  artery.  It  ascends 
obliquely  along  Poupart's  ligament,  ana  curving  around  the  crest 
of  the  ilium,  inosculates  with  the  ilio-lumbar  and  inferior  lumbar 
artery.  In  its  course  the  artery  pierces  the  crural  sheath  and  tiien 
lies  between  the  transversalis  muscle  and  fascia ;  near  its  termination 
it  pierces  the  transversalis  muscle  and  becomes  placed  between  it 
ana  the  internal  obli(^ue.  Opposite  the  anterior  superior  spinous 
process  of  the  ilium,  it  gives  off  a  large  ascending  wunehy  which 
passes  upwards  between  the  internal  oblique  and  transversalis,  and 
divides  into  numerous  branches  which  supply  the  abdominal 
muscles,  and  inosculate  with  the  inferior  intercostal  and  the  lumbar 
arteries. 

FEMORAL  ABTEBY. 

Emerging  from  beneath  Poupart's  ligament,  the  external  iliac 
artery  enters  the  thigh  and  becomes  the  femoraL  The  femoral  artery 
passes  down  the  inner  side  of  the  thigh,  from  Pouparf  s  ligament, 
at  a  point  midway  between  the  anterior  superior  spinous  pxo- 
cess  ol  the  ilium  and  the  symphysis  pubis,  to  the  openii^  in  the 
adductor  mamus,  at  the  function  of  tne  middle  witA  tiie  inferior 
third  of  the  thigh,  where  it  becomes  the  popliteal  artery. 

The  femoral  artery  and  vein  are  enclosed  in  a  strong  sheath, 
femoral  sheath,  which  is  formed  £ar  the  greater  part  of  its  extent 
by  fibrous  and  areolar  tiasiie,  and  by  a  process  of  fascia  sent  inwards 
from  the  fascia  lata.  Near  Poupsol's  ligament  this  sheath  is  much 
larger  (inftmdibuliform)  than  the  vessels  it  contains,  and  is  con- 
touous  with  the  transversalis  and  iliac  fascia.    If  the  sheath  be 
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Kint,  the  artery  will  be  seen  in  contact  with  &e 
sheath.     Tlie  vein  lies  next  the  uteir,  bong 
Bepanted  from  it  hj 

r  «^  rf  J  1  afibronaBeptuin,aad 

tha  thigh,  nith  the  ~f^s  betweentheveiniod 
'"'I'^li  tbi  ))  ,AlM  the  inner  waU  of  tha 
-  I'  /fcJfl**!  aheath,  and  divided 
from  the  vein  bj 
another  thin  fibroiu 
Beptmn,  ia  a  triangn- 
lar  interval  (/emoral 
or  enrtd  canaT),  into 
which  the  aac  is  pro- 
ti^ded  in  femonl 
hernia.  Thia  apace 
ia  occupied  in  the 
normal  state  of  the 
ports  bj  loose  cella- 
Iflp  tissue,  and  by 
lymphatic       veaseu 

C"'*;«.^"""  «"        "BKVJT    XUH         '^-^'^■'^  P'eiw  the  in- 
ATtBTV.    a.  uu«  HUB.  M(^     nitt         _         if   p.i 

perflcUl    spLEutrla  inP^ll      III  nerwalloi  thcHheaCh 

—■ —  _i6.T^Btwo  WlflHl     lIV  to  make  their  way  toa 

inland,  situated  in  the 
emora!  or  ervnUring. 
Belstdona.  — The 
upper  thiid  of  the 
femoral  arte^  ii 
superficial,  being 
covered  only  by  the 
integument,  inguinal 
glands,  and  snper- 
ficial  and  deep  foada. 
The  lower  two-thirda 
ms«na,d8-  ■III  "illl'*S^  "^  covered  by  the 

'*.^?^.*°^.f!L''"'  mil'      n^  BartoriuB muade.  To 

upon  which  it  mm.  Iff   '       "   n  ^^^  i  »*         ,         -  j    ^v 

-  ""         '"'      '  ita  outer  ndcue  ar- 

tery ia  in  relation 
with  the  psoas,  and  vastus  intemue  musclea,  and  with  the  femoral 
vein  at  the  upper  part  of  the  thigh.  Behind,  it  rests  on  the  imier 
border  of  the  psoas ;  it  is  next  separated  from  the  pecdneua  bv  the 
femoral  vein,  jirofunda  vein  and  artery,  and  then  lies  on  the  addnc- 
tor  lon^  to  its  termination  ;  near  the  lower  border  of  the  adductor 
longDS  it  is  placed  in  an  aponeurotic  sheath  or  canal  (called  Hutdti't 
amat),  formed  by  an  arch  of  tendinous  fibres,  thrown  boia  ^m, 
border  of  the  adductor  longua  and  the  border  of  tha  opening;  in  the 
adductor  magnus,  to  the  side  of  the  vastus  intemus.  To  its  wmo* 
tide  it  ia  in  relation  at  ita  upper  part  with  the  femoral  vain,  and 
lower  down  with  the  adductor  longua  and  eartorioa. 
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The  immediate  relations  of  the  artery  are  the  femoral  vein,  long 
saphenous  nerve,  and  muscular  nerve  to  the  vastus  intemus.  The 
vein  at  Pouparf  s  ligament  lies  to  the  inner  side  of  the  artery ;  but 
lower  down  gets  behind  it,  and  inclines  to  its  outer  side.  The 
muscular  nerve  lies  to  the  outer  side,  and  somewhat  upon  the  sheath 
for  the  lower  two- thirds  of  its  extent ;  and  the  long  saphenous  nerve 
is  situated  within  the  sheath,  and  in  front  of  the  artery  for  ihe  same 
extent 

Plan  of  the  Belations  of  the  Femoral  Artery. 

Front. 

FasdAlata, 

Long  saphenouB  nerve, 

Sartoriug, 

Aponeurotic  canaL 


Inner  Side, 

Femoral  vein, 
Adductor  longus, 
Sartorius. 


Femoral  Artery. 


Outer  Side. 

PsoaSf 

VaBtua  intenms. 

Femoral  vein. 


Behind, 

Psoas  muscle, 
Profunda  vein, 
Femoral  vein, 
Pectineus, 
Adductor  longus, 
Adductor  magnus.  . 

Branches. — The  branches  of  the  femoral  artery  are  th 


Superficial  circumflex  iliac, 
Superficial  epigastric, 
Superior  external  pudic,    . 
Inlerior  external  pudic, 


(  External  circumflex 
Profunda,  <  Internal  circumflex 

(  Three  perforating. 
Muscular, 
Anastomotica  magna. 


The  superficial  drcumflex  iliac  artery  arises  from  the  femoral 
immediately  below  Poupart's  ligament,  and  passes  obliauely  outwards 
towards  the  crest  of  the  ilium,  where  it  pierces  the  tascia  lata.  It 
supplies  the  integument  of  the  croin,  superficial  fascia,  and  inguinal 
glands,  and  anastomoses  with  tne  deep  circumflex  iliac,  gluteal  and 
external  circumflex  arteries. 

The  superficial  epigastric  arises  from  the  femoral  immediately 
below  Poupart's  ligament,  pierces  the  fascia  lata,  and  ascends 
obliquely  towards  tne  umbilicus  between  the  two  layers  of  the 
superficial  fascia.  It  distributes  branches  to  the  inguinal  glands 
and  integument,  and  inosculates  with  branches  of  the  deep  epigastric 
and  internal  mammary  artery. 

The  snperior  external  pndic  arises  near  the  superficial  epi* 
gastric  artery  ;  it  pierces  the  fascia  lata  at  the  saphenous  opening, 
and  passes  transversely  inwards,  crossing  the  spermatic  coro,  to  be 
distributed  to  the  integument  of  the  penis  and  scrotum  in  the  male, 
and  to  the  labia  in  the  feniale. 
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The  inferior  external  pndic  ariaes  from  the  femonl  «  fitde 
below,  and  sometimes  in  common  with,  the  preceding ;  it  enoisef 
the  femoral  vein  immediately  below  the  termination  of  llie  intenud 
gaphena  vein,  and  resting  on  the  pectineua  mmele  rea/dies  the 
inner  border  of  the  thigh,  where  it  pierces  the  liucia  lata,  and  it 
distributed  to  the  integument  of  the  external  organs  of  generation 
and  perineum.  Both  external  pudics  inosculate  witii  the  iwiawml 
pudic  artery. 

The  PROFUNDA  FEMORIS  arises  from  the  outer  and  pos- 
terior side  of  the  femoral  artery  about  one  inch  and  a  half  below 
Poupart's  ligament  ;  it  passes  downwards  and  backwards  and  a 
little  outwards,  behind  the  adductor  longus  muscle,  piercee  the 
adductor  magnus,  and  is  distributed  to  the  flexor  muaclee  on  the 
posterior  part  of  the  thigh.  It  is  so  large  that  it  may  be  considered 
a  division  of  the  common  femoral,  in  which  case  ti^e  continuation  of 
the  main  trunk  may  be  called  superficiaL 

Relations. — In  its  course  downwards  it  rests  sacceasiyelj  on  the 
pectineus,  iliacus,  adductor  brevis,  and  adductor  magr^nffL  To  its 
outer  side  the  tendinous  insertion  of  the  vastus  intemus  mnscle 
intervenes  l)etween  it  and  the  femur;  on  its  inner  ride  it  is  in 
relation  with  the  pectineus,  adductor  brevis,  and  adductor  magnus ; 
and  in  front  it  is  separated  from  the  femoral  artery,  oftoM  by 
the  profunda  and  femoral  vein,  and  below  by  the  adductor  longus 
muscle. 

Plan  of  the  Relations  of  the  Profunda  Artery. 

In  Front, 

Femoral  vein. 
Profunda  vein. 
Adductor  longns. 


Inner  Side. 

Pectineus, 
Adductor  brevis, 
Adductor  magnus. 


Profunda  Artery. 


Outer  Side. 

Vastus  intemm. 
Femur. 


Behind, 

Pectineus, 
Iliacus, 

Adductor  brevis, 
Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are  the  extenial 
circumflex,  internal  circumflex,  and  three  perforatinff  arteries. 

The  external  circumflex  artery  passes  outwaids  beneath  the 
sartorius  and  rectus  and  in  front  of  the  crureus  muscle,  cxossing 
between  the  divisions  of  the  crural  nerve,  and  divides  into  three 
sets  of  branches ;  ascending,  which  pass  upwards  beneath  the  ear- 
torius,  rectus,  and  tensor  va^nse  femoris,  and  inosculate  with  the 
terminal  branches  of  the  gluteal  artery ;  descending^  which  pass 
downwards  beneath  the  rectus  and  along  the  margin  of  the  Tastus 
extemus  muscle  to  inosculate  with  the  superior  articular  arteiiet  of 
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the  popliteal ;  and  middle,  which  continue  the  original  course  of  the 
artery  around  the  thigh,  pierce  the  vastus  extemus,  and  anastomose 
with  branches  of  the  ischiatic,  internal  circumflex,  and  superior 
perforating  artery.  It  supplies  the  muscles  of  the  anterior  and 
outer  side  of  the  thigh. 

The  internal  circnmflez  artery  winds  around  the  inner  side  of 
the  neck  of  the  femur,  passing  between  the  pectineus  and  psoas, 
and  over  the  upper  border  of  the  adductor  bre^ds  to  the  tenaon  of 
the  obturator  extemus,  which  it  accompanies  to  the  space  between 
the  quadratus  femoris  and  upper  border  of  the  adductor  magnus. 
While  on  the  obturator  extemus  it  gives  off  a  branch  which  is 
distributed  to  that  muscle,  the  adductor  brevis,  and  gracilis,  and 
anastomoses  with  the  obturator  artery.  It  next  gives  onan  arHeular 
branch,  which  enters  the  hip-joint  throuflrh  the  notch  in  the  acetabu- 
lum ;  and  terminates  in  several  bran<mes  which  inosculate  with 
the  ischiatic,  external  circumflex,  and  superior  perforating  artery. 

The  Bnperior  perforating  artery  passes  i>ad:ward8  near  the 
lower  border  of  the  pectineus,  pierces  the  adductor  brevis  and 
ma^us  near  the  femur,  and  is  distributed  to  the  posterior  muscles 
of  the  thigh ;  inosculating  with  the  circumflex,  iachiatiC|  and  middle 
perforating  artery. 

The  middle  perforating  artery  pierces  the  tendons  of  the  ad- 
ductor brevis  and  magnus,  and  is  aistributed  like  the  superior; 
inosculating  with  the  superior  and  inferior  perforating.  From  this 
branch  is  given  off  the  nutrient  artery  of  the  femur. 

The  inferior  perforating  artery  is  given  off  below  the  adductor 
brevis,  and  pierces  the  tendon  of  uie  adductor  magnus,  supplying 
it  and  the  flexor  muscles,  and  inosculating  with  the  middle  perfo- 
rating artery  above,  and  the  articular  branches  of  the  popliteal 
below.  It  is  through  the  medium  of  the  branches  of  the  profunda 
which  inosculate  above  with  branches  of  the  internal  iliac,  and  below 
with  those  of  the  popliteal  artery,  that  the  collateral  circulation  is 
maintained  in  the  limb  after  ligature  of  the  femoral  artery. 

The  mnscnlar  branches  are  given  off  by  the  femoral  artery 
throughout  the  whole  of  its  course.  They  supply  the  muscles  in 
immediate  proximitv  with .  the  arteir,  particutarhr  tiiose  of  the 
anterior  aspect  of  the  thigh.  One  of  these  branches,  larger  than 
the  rest,  anses  from  the  femoral  immediately  below  the  origin  of 
the  profunda,  and  passing  outwards  between  the  sartorius  and 
rectus,  divides  into  branches,  which  are  distributed  to  all  the  muscles 
of  the  anterior  aspect  of  the  thigh.  This  may  be  named  the  ntperior 
mvMular  artery. 

The  anastomotica  Tpagwft  arises  from  the  femoral  near  its  ter- 
mination at  the  opening  in  the  adductor  magnus,  and  divides  into  a 
superficial  and  deep  branch.  The  superficial  branch  accompanies 
the  internal  saphenous  nerve  to  the  knee,  and  piercing  the  fascia 
lata  is  distributed  to  the  integument  The  deep  branch  passes  on- 
wards through  the  substance  of  the  vastus  intemus  muscle,  resting 
on  the  tendon  of  the  adductor  magnus  to  the  knee,  where  it  inoscu- 
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lutes  with  the  intenml  articular  bTsnchea  of  the  popliteal,  and  tlie 
recurrent  of  the  anterior  tibial.  It  oUo  senda  a  bnncli  thniii^  tlie 
voatUB  intemiu,  which  supplies  the  iynovial  memhiaiie  of  the  jtnnl, 
and  inoeculatee  with  the  superior  external  ardcnlar  mrter^  and 
external  circumflex. 

POPLITEAL  SPACE. 
Thia  ia  a  epacc  of  a  diamond  shape,  situated  at  the  back  of  the 
knee-joint  It  is  bounded  below  by  the  outer  and  inner  heads  of 
the  gastrocnemiue,  abore 
by  tne  oat^r  and  inm 
hamstringB,  in  front  by 
the  poeterior  li^ment 
of  the  knee-joint,  and  i* 
covered  in  behind  ij 
the  faacia  lata  of  the 
thi^  It  contajnt  the 
po[iliteal  vessels  and 
their  bianchea,  the  diri- 
sions  of  the  Rreat  sciatic 
nerve,  termioation  of  the 
external  aaphena  vein, 
branchesof  tne  obturator 
and  leasereciatic  nerves, 
lyniphatic  glands,  and 
areolar  tissue.  The  pop- 
liteal artery  lies  at  the 
bottom  of  this  space, 
immediately  in  contact 
with  the  ligamentum 
poaticum  Winalowii,  the 
vein  lying  superficial  to 
it,  and  the  internal  pop- 
liteal nerve  auperficial  to 
both  vein  and  artery ; 
the  external  popliteal 
nerve  (perineal)  descends 
on  the  outer  side  of  the 
sp>ace,in  contactwith  the 
too  BniU  biceps  tendon,  and  the 
'  Sl^  lymphatic  gliuids  {four 
'  or  five  in  number)  mr- 
round  the  artery. 


— PQpUlfflJ   «| 


FlO.   3«. 

lilaalnery*.    j.  Seml-lendlDi      .    ,.  _ 

Iltent  nena.  ;.  SemtDiEnibnuiomiii.  6.  FoplitnaL 
Tela.  J.  Bupfltlor  Intenu]  artlciLlu'  ut^ij  aud 
neris.  B.  PoplltskIu1<ry,  9.  OritciUL  id.  Supe- 
rior flxtenuil  articular  uWy  md  tiDr»o.     11.   Bar- 

head-    14.  Oagtrocneipliu,  outflr  btmd,    ij.  Com- 
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nerre.   17.  Eitanulupbeiu  Tela.    15.  Longwiie-         The    poplit«a]  artOT 

inoue  nerTB.  jgj^_     249)   commences 

from  the  termination  of  the  femoral  at  the  opening  in  the  adductor 
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magnus  muscle,  and  passes  obliauely  outwards  througli  the  middle  of 
the  popliteal  space  to  the  lower  t)OTaeT  of  the  popliteus  muscle,  where 
it  divides  into  the  anterior  and  posterior  tibial  artery.  In  structure 
the  popliteal  artery  is  remarkable  for  the  thickness  of  its  walls. 

Balations. — In  its  course  downwards  it  rests  on  the  femur,  then 
on  the  posterior  ligament  of  the  knee-joint,  then  on  the  fascia  cover- 
ing the  popliteus  muscle.  Superficially  it  is  in  relation  with  the 
semi-membranosus  muscle,  next  with  a  quantity  of  fat  which  sepa- 
rates it  from  the  deep  fascia,  and,  near  its  termination,  with  the 
gastrocnemius,  plantaris,  and  soleus ;  superficial  and  external  to  it 
18  the  popliteal  vein,  and  still  more  superficial  and  external  the  in- 
ternal popliteal  nerve.  By  its  inner  mde  it  is  in  relation  with  the 
semi-membranosus,  internal  condyle  of  the  femur,  and  inner  head 
of  the  gastrocnemius ;  and  by  its  outer  Me  with  the  biceps,  external 
condyle  of  the  femur,  outer  head  of  the  gastrocnemius,  plantaris, 
and  soleus. 

Plan  of  the  Relations  of  the  Popliteal  Artery. 

Superfi,eially, 

Semi-membranosus, 
Popliteal  nenre, 
Popliteal  vein, 
Oastroonemius, 
Plantaris, 
Soleus. 


Inner  Side, 

Semi-membranosus, 
Internal  condyle. 
Gastrocnemius. 


Po]flitaal  Artery. 


(hUerSide. 
Biceps, 

External  condyle, 
Oastroonemius, 
Plantaris, 
Soleus. 


Veeplp, 

Femur, 

Ligamentum  posticum  Winslowii, 

Popliteal  fascia, 

I^opliteus. 

Branches. — The  branches  of  the  popliteal  artery  are  th 


Superior  external  articular, 
Superior  internal  articular, 
Azygos  articular. 


Inferior  external  articular. 
Inferior  internal  articular. 
Sural. 


The  superior  articniar  arteries,  external  and  internal^  wind 
around  the  femur,  immediately  above  the  condyles,  to  the  front  of 
the  knee-joint,  anastomosing  with  each  other,  with  the  external 
circumflex,  anastomotica  magna,  inferior  articular,  and  recurrent  of 
the  anterior  tibial  The  external  passes  beneath  the  tendon  of  the 
biceps,  and  the  internal  through  an  arched  opening  beneath  the 
tendon  of  the  adductor  magnus.  Thev  supplv  the  knee-joint  and 
lower  part  of  the  femur,  ana  give  branches  to  the  vasti  muscles. 

The  azygos  articular  artery,  pierces  the  posterior  ligament  of 

21^ 
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the  joint,  the  ligamentom  ])08ticum  Windowii,  and  snpplies  the 
crucial  ligaments  and  STnovial  membrane.  There  aie,  nequentlj, 
several  posterior  articular  arteries. 

The  inferior  articular  arteriat  wind  around  the  head  of  the 
tibia  immediately  below  the  joint,  and  anastomose  with  each  other, 
the  superior  articular  arteries,  and  the  recurrent  of  the  anterior 
tibial.  The  external  passes  beneath  the  long  external  lateral  ligur 
ment  of  the  joint,  the  internal  beneath  the  internal  lateral  ligament 
They  supply  the  knee-joint  and  the  heads  of  the  tibia  and  fitmla. 

The  sural  arterial  (tura,  the  calf)  are  two  muscular  bnmdieB  of 
large  size,  distributed  to  the  two  heaas  of  the  gastrocnemiiu  muscle. 
Other  mutcular  branches  are  given  off  from  the  upper  part  of  the 
popliteal  artery  to  supply  the  hamstring  muscles. 

ANTEBIOB  TIBIAL  ABTEET. 

The  anterior  tibial  artery  passes  forwards  between  the  two  heads 
of  the  tibialis  posticus  muscle,  and  through  the  opening  in  tibe  upper 
part  of  the  interosseous  membrane,  to  the  anterior  tibial  r^on.  It 
then  runs  down  the  anterior  aspect  of  the  leg  to  the  anJue-joint, 
where  it  becomes  the  dorsalis  pedis. 

Relations. — In  its  course  it  rests  on  the  interosseous  membrane 
(to  which  it  is  connected  by  a  little  tendinous  arch  which  is  thrown 
across  it),  the  lower  part  of  the  tibia,  and  the  anterior  ligament  of 
the  joint  In  its  upper  third  it  is  situated  between  the  tibialis 
anticus  and  extensor  longus  digitorum,  lower  down  between  the 
tibialis  anticus  and  extensor  proprius  pollicis ;  and  just  before  it 
reaches  the  ankle  it  is  crossed  by  tne  tendon  of  die  extensor  proprius 
pollicis,  and  becomes  placed  between  that  tendon  and  the  tendons 
of  the  extensor  longus  digitorum.  Its  immediate  relations  are  the 
venae  comites  and  anterior  tibial  nerve ;  the  latter  lies  at  first  to  its 
outer  side,  at  about  the  middle  of  the  leg  it  is  placed  superficially 
to  the  artery,  and  at  the  ankle  is  again  at  its  outer  side. 

Plan  of  the  Relations  of  the  Anterior  Tibial  Arteiy. 

Front. 
Deep  fascia. 
Tibialis  anticus, 
Extensor  longiui  dlgitomm, 
Extensor  proprius  pollicis. 
Anterior  tibial  nerve. 


Inner  Side, 

Tibialis  anticus. 
Tendon  of  extensor  pro* 
prius  pollicis. 


Anterior  Tibial 
Artery. 


BehincL 

Interosseous  membrane. 
Tibia  (lower  fourth), 
Ankle-joint* 


OttleriSMe. 

Anterior  tibial  nerve. 
Extensor  longus  digitonim. 
Extensor  proprius  pojOieis, 
Tendons  of  '^^'^ifmnr  loo* 
gui  digitomoL 


ANTSRIOB  TIBIAL  ARTEBY. 


Bnuuitu. — The  brancbea  of  the  anterior  tibial  artery  are  tbe- 
RectureDt,  External  malleolar. 

Muscular, 


Internal  malleolar. 


The  recnrrant  brandi  (anterior  tibial  recurrent)  paaaes  upwaida 
beneath  the  origin  of  the  ubialis  anticus  muscle  to  uie  &t)nt  of  the 
knee-joint,  upon  which  it  ii  distributed,  anastomoaiiig  witli  the 
artic^ar  branches  of  the  popliUai  artery. 

The  moBCiilar  brandwa  are  numerous ;  they  supply  the  muscles 
of  the  anterior  tibial  region.  Some  of  them  pass  through  the  interos- 
iieous  membrane  to  the 
muscles  of  the  back  of 
the  leg  and  anastomose 
with  [tranches  of  the 
poaterioi  tibial  and 
peroneal. 

The  maJleolw  ar- 
toilM  are  distributed 
to  the  ankle-joint ; 
the  extemai,  passing 
beneath  the  tendons 
of  the  extensor  longtts 
digitorum  and  peron- 
eus  tertius,  inoscuUttes 
with  the  anterior  pero- 
neal artery  and  dor- 
aalis  pedis ;  the  vnUr- 
nal,  beneath  the  ten- 
dons of  the  extensor 
propriue  pollicis  and 
tibialis  anticus,  inos- 
culates with  branches 
of  the  posterior  tibial 
and  internal  plantar 
artery.  They  supj^y 
brani^hes  to  the  ankle- 


ol  Uh  leg  and  £<«, 
■howlug  tlia  utoilar 
tlbkl  and  donalla  p^dii 

arteds;  tlu tiblalli ui- 


of   tb«  qiudiicep>  ■: 


tellL  J.  TibU.  f  Sx- 
XenmtT  proprlua  polHcd* 

lougui  dlgltoruiD.  6, 
Tlia  pamuL  7.  Innn 
belly  of  tfai  gutroow- 
rafoautd  »l«u.   a  Aa- 

UrlorSlSarta^  10, 


•ma  Of  tlu  laot. 


The     DOBSAUS 
PEDIS  ASTEST  ia 

continued       forward 

along  the  tibial  side 

of  the  dorsum  of  the 

foot,  from  the  ankle 

to    the    base    of  the 

metatarsal  bone  of  the 

great   toe,    wheK    it 

divides      into      two 

branchea,  one  of  which  dips  between  the  two  heads  of  the  first  dorsal 

interoaseons  mntde  into  the  wk  of  the  foot,  and  becomes  continnouc 


43^ 


DORSALIS  PEDIS  ABTEBT. 


with  the  deep  plantar  arch ;  the  other,  called  domlis  luilllieis, 
runs  forwards  in  the  first  interosseous  space. 

RelatiODB. — The  dorsalis  pedis  is  situated  along  the  outer  border 
of  the  tendon  of  the  extensor  proprius  pollicis ;  at  its  fibular  side 
is  the  innermost  tendon  of  the  extensor  longus  digitorum,  and  near 
its  termination,  it  is  crossed  by  the  inner  tendon  of  the  extensor 
brevis  digitorum.  It  is  accompanied  by  vense  comitea,  and  has  the 
continuation  of  the  anterior  tibial  nerre  to  its  outer  side. 

Plan  of  the  Relations  of  the  Dorsalis  Pedis  Artery. 

In  Front, 

Integument, 

Deep  f atcia. 

Inner  tendon  of  extenaor 

brevii  digitorum. 


Inner  Side. 

Tendon  of  extensor  pro- 
prius pollicis. 


Domlis  PwUt 
Artery. 


(hOer  Side. 

Tendon  of  extensor  lon- 
gus digitorum. 

Border  of  extensor  breTis 
digitomm. 

Anterior  tibial  nenre. 


Behind, 
Bones  and  ligaments  of  the  tarsus. 


Branches. — ^The  branches  of  this  artery  are  th( 

Tarsal^  Dorsalis  hallucia, 

Metatarsal,  Magna  pollicis. 

The  tarsal  branch  arches  transversely  across  the  tarsus,  beneath 
the  extensor  brevis  digitorum  muscle,  and  supplies  the  articulations 
of  the  tarsal  bones  and  outer  side  of  the  foot ;  it  anastomoses  with 
tiie  external  malleolar,  peroneal  arteries,  and  external  plantar. 

The  metatarsal  forms  an  arch  across  the  base  of  tne  metatarsal 
bones,  and  supplies  the  outer  side  of  the  foot,  anastomosing  with  the 
tarsal  and  external  plantar  artery.  From  its  convex  side  the  meta- 
tarsal gives  off  three  branches,  dorsal  irUerosteouSy  which  pass  forwanl 
upon  the  dorsal  interosseous  muscles,  and  divide  into  branches 
{aorsal  collateral)  for  the  supply  of  the  sides  of  the  toes  between 
which  they  are  placed,  At  their  commencement  these  interosseous 
branches  receive  the  posterior  perforating  arteries  from  the  plantar 
arch,  and  opposite  the  heads  of  the  metatarsal  bones  are  joined  by 
the  anterior  perforating  branches  from  the  digital  arteries.  The 
interosseous  artery  of  the  fourth  interosseous  space,  in  addition  to 
the  two  dorsal  collateral  branches  into  which  it  bifurcates,  sends  a 
third  branch  to  the  outer  side  of  the  little  toe. 

The  dorsalis  hallncis  runs  forward  upon  the  first  dorsal  inter- 
osseous muscle,  and  at  the  base  of  the  first  phalanx  divides  into  two 
branches,  one  of  which  passes  inwards  beneath  the  tendon  of  the 
extensor  nroprius  pollicis,  and  is  distributed  to  the  inner  border  of 


PLATE  25. 
THE  FBONT  OF  THE  LEG  AND  SOLE  OF  THE  FOOT. 

Fio.  1. 

A.  Tibialis  anticus. 
E)  a.  Its  tendon. 

B.  Extensor  longos  digitoram. 
b)  b.  Its  tendons. 

0.  Extensor  longus  poUicis. 
C)  c.  Its  tendon. 

F,  F.  Peroneus  longus. 

G,  G.  Peroneus  brevis. 

H)  H.  Deep  fascia  cororing  muscles  and  fibula. 
K.  Extensor  brevis  digitorum. 
L.  Anterior  tibial  artery  and  nerve. 

Fio.  2. 

A  Calcaneum. 

B.  Plantar  fascia. 

0.  Abductor  minimi  digitL 

D.  Abductor  pollicis. 

E.  Flexor  accessorius. 

F.  Flexor  longus  digitorum. 

G.  Flexor  longus  pollicis. 
H.  Flexor  brevis  pollicis. 

i.  Lumbricales. 

L.  External  plantar  artery  and  nerve. 
M.  Internal  plantar  artery  and  nerve. 

Fio.  8. 

H.  Metatarsal  bone  of  great  toe. 
L  Tendon  of  tibialis  posticus. 
H.  External  plantar  nerve. 
L.  External  plantar  artery. 
K.  Interosseous  muscles. 
F.  Tendon  of  peroneus  longus. 

The  other  references  are  the  same  as  in  fig.  2. 
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the  great  toe,  while  the  other  bifuicates  into  two  donal  coUaUral 
digwU  branches  for  the  adjacent  sidea  of  the  great  and  eeeond  toe. 

The  arteria  macna  poUidi  arises  from  the  dorsalis  pedis, 
while  in  the  metatarsal  space  and  just  before  its  inosculation  with 
the  external  plantar  artery.  It  sends  a  digital  branch  to  tibe  inner 
border  of  the  great  toe  on  its  plantar  aspect,  and  bifurcates  to 
supply  the  plantar  eoUaUral  digital  hranchsi  of  the  great  and 
second  toe. 

POSTERIOR  TIBIAL  ARTERY. 

The  posterior  tibial  artery  passes  obliquely  downwards  along  the 
tibial  side  of  the  leg  from  the  lower  border  of  the  popliteus  muscle 
to  the  concavity  of  the  os  calds,  where  it  divides  into  the  in^Tiiftl 
and  external  plantar  artery. 

Relatloiia. — In  its  course  it  lies  first  on  the  tibialis  posticus^  next 
on  the  flexor  longus  digitorum,  then  on  the  tibia ;  it  is  ooveied  in 
by  the  intermuscular  fascia  which  separates  it  above  frcus  the 
soleus,  below  from  the  deep  fascia  and  integument  It  is  accom- 
panied by  ven»  comites,  and  by  the  posterior  tibial  nervei  which 
lies  to  its  inner  side  at  fmst,  and  to  its  outer  side  for  the  rest  of  its 


course. 


Plan  of  the  RelatiODB  of  the  Posterior  Tibial  Artery. 


Soleni, 
Deep 
iDtermmooUr  fascia. 


Inner  Side, 

Poiterior     tibial    nerve 

(upper  third), 
Vein. 


Poifearlor  Hblal 
Irtary. 


Outer  aidi. 

Potterior  tibial  nerve 

(lower  two-thlida). 
Vein. 


Ikqplp. 

Tilrfalis  postiena, 
Flexor  Ioojeiis  digitomm, 

Ankle-jointi 
Branches. — ^The  branches  of  the  posterior  tibial  artery  are  the^^ 

Peroneal,  Internal  calcanean, 

Nutrient,  Internal  plantar, 

Muscular,  External  plantar. 

The  PERONEAL  ARTERY  is  given  off  from  the  posterior 
tibial  at  about  an  inch  below  the  lower  border  of  the  popliteus 
muscle  :  it  is  nearly  as  large  as  the  anterior  tibial  artery,  and  passes 
obliquely  outwards  to  the  nbula.  It  then  runs  downwards  along  the 
inner  border  of  the  fibula  to  its  lower  third,  where  it  divides  into 
the  anterior andposterior  peroneal 

Relationgi — ^Tne  peroneal  artery  rests  on  the  tibialis  posticus 
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TlbUU.  p«i^..  6.'  1 
fibula ;  tminailUtel;  t*l< 
tlH  flfun  ii  tha  orUln 
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muHcle,  an<i  is  covered  in  by  the  solens,  intermiuoUar  fascia,  and 
flexor  longiiB  pollicia,  baring  the  fibula  to  ita  outer  aide. 

BranclieB. — The  brancheH  of  the  peroneal  artery  aia — mtitealar 
to  the  BoleuB  and  neighbouring  muacles  ;  nutnmi  to  the  fibula  ;  and 
two  terminal  branches  anterior  and  poeterior  peioneoL 

The  anterior  peronsal  artery  perces  the  mteroeaeooa  membnne 

at  the  lower  third  of  the  leg,  and  js  diBtrihnted  on  the  front  of  the 

't  1  4jf '  outer  malleolus,  anaato- 

f/zMfflh     '<i(*>i>K  *i^  I^«  exter- 

*™^  ll'l     nai  miflleolar  and  tanal 

arteries. 

The  posterior  per- 
oneal contiiiQea  onwiudf 
along  the  posterior  as- 
pect of  tlie  onter  malleo- 
lua  to  the  side  of  the  m 
calcia,  to  which  and  to 
the  muaclea  arisjng  from 
it,  it  distribntee  ectenwJ 
calcaiuan  branches.  It 
anastomoees  with  tbt 
anterior  peroneal,  tanal, 
external  plantar,  and 
posterior  tibial  arterj; 
with  the  latter  by  meani 
of  a  small  tranarein 
branch  (ramne  ananto- 
moticaa  tranaverBni). 

The  nutrient  uteir 
of  the  tibia  arisea  from 
the  trunk  of  the  poste- 
rior tibial,  frequently 
above  the  origin  of  the 
peroneal,  ana  proceeda 
to  the  nutrient  canal, 
which  it  traverses  obli- 
quely from  above  down- 
wards. It  ia  the  lai^ieit 
nutrient  arteiy  of  bone 
in  the  body. 
The  maecnlar 
'  branches  of  the  pos- 
terior tibial  artery  are 
distributed  to  the  solens 
and  deep  muscles  of  the  posterior  aajwct  of  the  leg.  One  of  tbeae 
branches  is  deservinR  of  notice,  a  ncurrenf  branch,  wliich  arises  from 
the  posterior  tibial  above  the  origin  of  the  peroneal  artery,  pierces 
the  soleus,  and  is  distributeil  on  the  inner  side  of  the  head  of  Ih? 
tibia,  anastomosing  wilh  tVie  iufetvui  internal  articular. 


I.  Poptlteal  artery  gl^ni; 


uppor  part  of  tho  popUleil 
apAce  pawing  abora  tika 


cut    thrDu^h    ] 
origin.    The  t? 

UHnr  ttbl "  « 
tKrouffh  tha  □ 


haadsor  the  Ubiallg  poati- 


inbemal  ar 


lunar  ankle  Irom  within 
outwarda.  prariouilr  to 
thvir  paaMiig'  beneath  tha 

al  artOTi  dlrid- 

flgun.  into  two  bruches ;  tha  anterfnr  pe 
•no  pterclng  the  iDMroueinu  maailmDB. 
tsrior  paroii»L 
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The  IntemAl  ealeanean  brsnehefl,  three  or  four  in  nnmber, 
proceed  from  the  posterior  tibial  artery  immediately  before  ita  divi- 
sion ;  thev  are  dietribnted  to  the  integument,  to  the  inner  nde  of 
the  OB  calcis,  and  to  the  musclea  which  arise  from  its  inner  tnber- 
leih^ ;  and  anaatomoee  with  the  external  ealeanean  bisnches  of  the 


oronnd  the  heel  a  network  of  inoMnlations,  rtte  a 

FLAXTTAS  AKTEBIES. 

The  Internal  plantar  irtery  proceeds  from  the  bifurcation  of 
the  post«rior  tibial  at  the  '  -    n-  » .  ■ 

inner  border  of  the  foot 
beneath    the   abductor 


the 


ilor  UUbI  miiu;. 
t«nuU  IlUlitiir.  J.  Bnsnui 
planUr  ut*i7.  t.  Tha 
ptiatur  mrcb  giTlnf  oil  Fgur- 
djgltal  iDWHihK,  which 
pan  forwirdi  on  tbfi  litt«r- 
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poUicia,  snpplying 
inner  border  of  the  foot 
and  great  toe,  and  anas- 
tomosing with  the  digi- 
tal branches  diatribnted 
to  the  latter. 

The  external  plan- 
tar artery,  much  larger 
than  the  internal,  passes 
obliquely  outwaras  be- 
tween the  first  and 
second  layer  of  the 
plantar  muscles  to  the 
fourth  metatarsal  space- 
It  then  turns  transverte- 
!y  inwards  between  the 
second  and  third  layer, 
to  the  first  metatarsal 
space,  where  it  inoscu- 
lates with  the  dorsalis 
pedis.    The  transverse 

Sortion  of  the  ortery 
escribes  a  slight  curve,  having  the  convexity  forwards ;  this  is  the 
fia/ntar  artJt. 

Branches.— The  branches  of  the  external  plantar  artery  ore  the — 
Muscnlor,  jj..j^,(  collateral. 

Articular,  i^giwi,  -j  interior  perforating. 

Posterior  perforating. 
The  mnacnlar  and  articnlar  branches  are  distributed  to  the 
mnscles  of  the  sole  of  the  foot  and  to  the  articnlations  of  the  tonus. 

The  digital  branches  ore  four  in  nnmber ;  the  first  ia  disbribnted 
to  the  outer  side  of  the  little  toe  ;  the  three  others  pass  forward  to 
the  cleft  between  the  toes,  and  divide  into  eollaUral  brancKa,  which 
supply  the  adjacent  eides  of  the  three  external  toes,  and  the  enter 


joining  loM. 
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side  of  the  second.  At  the  bifurcation  of  the  toes,  a  small  btandi  is 
sent  upwards  from  each  digital  artery,  to  inosculate  with  the  dofssl 
interosseous  branches  of  the  metataisal ;  these  are  the  anterior  ^cr- 
forating  arteries. 

The  posterior  p6rforatiiU|r  ^^^re  three  small  branches  which  pass 
upwards  between  the  heads  of  the  three  external  dorsal  interoaseoiu 
muscles,  to  inosculate  with  the  arch  formed  by  the  metatarsal  utof* 

Varieties  in  the  Arteries  of  the  Lower  Extremity.— >Tbe 
femoral  artery  occasionally  divides  at  Poupart's  ligament  into  two 
branches,  and  sometimes  into  three  ;  the  former  is  an  instance  of  the 
high  division  of  the  profunda  artery ;  and  in  the  latter  the  branches 
are  the  profunda,  superficial  femoral,  and  internal  circumflez.  Hie 
point  of  origin  of  the  profunda  artery  varies  consid^ably  in 
different  subjects,  being  sometimes  nearer  to  and  sometimes  farther 
from  Poupart's  ligament,  but  more  frequently  the  former.  The 
branches  of  the  popliteal  artery  are  very  liable  to  variety  in  sue ; 
and  in  all  these  cases  the  compensating  principle,  so  constant  in  the 
vascular  system,  is  manifested.  When  the  anterior  tibiid  is  of  email 
size,  the  peroneal  is  large ;  and  in  place  of  dividing  into  two  ter- 
minal branches  at  the  lower  third  of  the  leg,  descends  to  the  lower 
part  of  the  interosseous  membrane,  and  emerges  upon  the  front  of 
the  ankle,  to  supply  the  dorsum  of  the  foot,  or  the  posterior  tibial 
and  plantar  arteries  are  large,  and  the  external  plantur  is  continued 
between  the  heads  of  the  first  dorsal  interosseous  muscle,  to  be  dis- 
tributed to  the  dorsal  surface  of  the  foot  Sometimes  the  posterior 
tibial  artery  is  small  and  thread-like ;  and  the  peroneal,  after 
descending  to  the  ankle,  curves  inwards  to  the  inner  malleolns,  and 
divides  into  two  plantar  arteries.  If,  in  this  case,  the  poBterior 
tibial  be  sufficiently  large  to  reach  the  ankle,  it  inosculates  widi  ihe 
peroneal  previously  to  the  division  of  the  latter.  The  internal 
plantar  artery  sometimes  takes  the  distribution  of  the  external 
plantar,  which  is  short,  and  diminutive,  and  the  latter  not  nn- 
frequently  replaces  a  deficient  dorsalis  pedis. 

PIJLMONABT  AETEBY. 

The  pulmonary  artery  has  no  connection  with  the  general  arterial 
distribution,  but  forms  part  of  the  lesser  or  pulmonary  circulation. 
It  is  called  an  artery  because  it  is  engaged  in  conveying  blood  horn 
the  heart,  but  it  must  not  be  forgotten  that  it  carries  impnre  or 
venous  blood  from  the  right  side  of  the  heart  to  the  lungs.  It  arises 
from  the  left  side  of  the  base  of  the  right  ventricle  in  front  of  the 
origin  of  the  aorta,  and  ascends  obliquely  for  the  space  of  two  inches 
to  the  under  surface  of  the  arch  of  the  aorta,  where  it  divides  into 
the  right  and  left  pulmonary  artery.  In  its  course  upwards  and 
backwards  it  inclines  to  the  left  side,  crossing  the  commencement  of 
the  aorta,  and  is  connected  by  its  left  brandi  to  the  under  sni^use 
of  the  arch  by  a  thick  and  impervious  cord,  the  remains  of  the 
ductus  arteriosus  of  the  foetus. 
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BelatiODB. — It  is  enclosed  for  nearly  the  whole  of  its  extent  by 
the  pericardium,  and  receives  the  attachment  of  the  fibrous  portion 
of  that  membrane  by  its  upper  portion.  Behind,  it  rests  against  the 
ascending  portion  oi  the  arch  oi  the  aorta  and  left  auricle,  on  either 
side  is  the  appendix  of  the  corresponding  auricle  with  a  coronary 
arteiT ;  and  aoove,  the  superficial  cardiac  plexus,  and  the  cord  of 
the  ductus  arteriosus. 

The  right  pulmonary  artery,  longer  and  somewhat  larger  than 
the  left,  passes  transversely  outwards  behind  the  ascending  aorta 
and  superior  vena  cava  to  the  root  of  the  right  lung,  where  it 
divides  into  two  branches,  the  lower  supplying  the  lower  lobe,  and 
the  upper  the  other  two  lobes.  In  its  course  it  lies  parallel  with 
and  in  front  of  the  right  bronchus. 

The  left  pnlmonary  artery,  shorter  and  smaller  than  the  ri^t, 
crosses  the  descending  aorta  and  left  bronchus  to  the  root  of  the 
left  lung,  where  it  divides  into  two  branches  for  the  two  lobes. 

The  pulmonary  arteries  divide  and  subdivide  in  the  structure  of 
the  lungs,  and  terminate  in  capillary  vessels  which  form  a  network 
around  the  air-passages  and  cells,  and  become  continuous  with  the 
radicles  of  the  pulmonary  veins. 

Belations. — In  the  root  of  the  right  luna,  examined  from  above 
downwards,  the  pulmonary  artery  is  situated  between  the  bronchus 
and  pulmonary  veins,  the  former  being  above,  the  latter  below : 
in  the  root  of  the  Irft  lung  the  artery  is  highest,  next  the  bronchus, 
and  then  the  veins.  On  both  sides  from  before  backwards,  the 
artery  is  situated  between  the  veins  and  bronchi,  the  former  being 
in  front,  the  latter  behind. 

VEINS. 

The  veins  are  the  vessels  which  carry  the  blood  back  from  the  capil- 
laries to  the  heart  They  are  larger,  more  numerous,  and  anastomose 
more  freely  than  the  arteries,  and  form  two  ^reat  systems  of  vessels, 
the  superficial  and  the  deep,  the  former  Ipng  between  the  super- 
ficial and  deep  layers  of  the  superficial  fascia,  and  the  latter  accom- 
panying the  arteries  in  their  distribution;  the  two  systems  have 
verv  numerous  communication& 

The  portal  sytUm  of  veins  includes  those  belonging  to  the  spleen, 
stomach,  lar^  and  small  intestine,  and  pancreas ;  its  vessels  differ 
from  veins  in  general  in  bein^  devoid  of  valves,  in  terminating  aa 
well  as  commencing  in  capillaries,  and  in  the  great  thickness  of  their 
muscular  coat  After  the  blood  contained  in  the  portal  vein  haa 
been  distributed  to  the  liver,  it  is  collected  into  a  second  series  of 
veins,  called  hepatic^  and  by  them  conveyed  into  the  inferior  vena 
cava. 

The  veins  will  be  described  according  to  the  primary  division  of 
the  body,  taking  first,  those  of  the  head  and  neck ;  next,  those  of 
the  upper  extremity ;  then,  those  of  the  lower  extremity ;  and  lastly, 
the  veins  of  the  trunk. 
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VSINS  or  TEE  HEAD  ASD  BEOK. 

The  veins  of  the  head  &n<i  neck  may  be  Kmnged  into  tltiee 
groups,  namelj,  veini  of  the  exterior  of  the  head,  veiiu  of  the  diploi 
and  interior  of  the  craainm,  vein*  of  the  neck. 
The  veins  of  the  exterior  of  the  head  are  ike— 

Facial,  Temporo-maxillai;, 

Internal  maxillary,  Poet«rior  aoricnlar, 

Temporal,  Occipital. 

The  fiuiftl  Tein  commenceB  on  the  anterior  part  of  the  head  in  a 
Tenoiu  plexus,  formed  by  the  comnmnications  of  the  branche*  of 
the  temporal,  and  descends  along  the  middle  line  of  the  forehead, 
under  tne  name  of  frontal  vein,  to  the  root  of  the  noaa,  irheie  it  ii 
"  I  ita  fellow  of  t?  '""     "■'     '"  ■     '' 


connected  nith  i1 


f  the  opposite  side  by  a 


trunk,  the  natal  areh.  There  are  Vsually  two  frontal  Teina,  wbiJi 
communicate  by  a  transveree  inosculation  ;  but  sometimea  die  vein 
ia  utt^e  and  bifnrcatea  at  the  root  of  the  notte  into  the  two  angular 
Teina.  Frata  the  nantl 
arch  tiie  frontal  is  con- 
tinoed  downirarda  by 
the  ride  of  the  root  oF 
the  noee,  and  near  the 
angle  of  the  ere,  under 
the  name  of  anffular 
«nn;  it  then  pSBsea 
beneath  the  lygomatic 
muscles,  becomes  the 
facial  vein,  and  de- 
scends along  the  ante- 
rior btmler  of  the  mas- 
seter  moacle,  cKMsing 
the  body  of  the  lower 
jaw  by  the  side  of  the 
facial  artery,  to  the 
submaxillary  gland, 
and  from  thence  to  the 
internal  jugular  vein, 
in  which  it  terminates. 
The  bnmelu*  which 
the  facial  vein  reeeives 

-  ■^■""pw^-   * ''t*°^,?*'"^„i,^  lupraorbital,    which 
KS^"T'p«tJioV'«^^3l^S:   I;  SS^p  jom*  the  frontal  Tein ; 

lusulw.    g.  IVMtertdr  >oipuLir.    lo.  Intcnulluguiiu'.    the  dorlal  veiiu  of  the 

II.  Oodptt^.   ij.  Subci«yi*n.  ^^^  which  terminate 

in  the  nasal  arch  ;  the  ophthalmic,  which  communieates  with  the 
an^lar  vein  ;  the  palpebral  and  natal,  which  open  into  the  angnlar 
rem ;  a  considerable  trunk,  the  daepjadol,  which  returns  the  blood 
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from  the  spheno-maxillaTy  foesa,  from  the  infraorbital,  palatine, 
Vidian,  and  spheno-palatine  reins,  and  joins  the  facial  beneath  the 
zygomatic  process  of  the  superior  maxiUarj  bone ;  and  the  reins 
corresponding  with  the  branches  of  the  facial  artery.  It  receires 
also  a  commtmicating  branch  frt)m  the  temporo-maxillarj,  giren  off 
from  that  trunk  near  the  angle  of  the  jaw. 

The  internal  maxillary  vein  receires  the  reins  from  the  zygo- 
matic and  ptery^id  fossa,  which  correspond  generally  with  tne 
branches  of  the  mtemal  maxillary  artery ;  they  are  so  numerous 
and  communicate  so  freely  as  to  constitute  a  pterygoid  plextu,  which 
is  placed  between  the  temporal  and  external  pterygoid  muscles.  This 
plexus  sends  a  small  branch  through  the  foramen  Vesalii  to  join  the 
caremous  sinus.  Passing  backwards  behind  the  neck  of  the  lower 
jaw,  the  internal  maxillary  joins  the  temporal  to  form  the  temporo- 
maxillary  rein. 

The  temporal  vein  commences  on  the  rertex  of  the  head  by  a 
plexiform  network,  which  is  continuous  with  the  frontal,  opposite 
temporal,  auricular,  and  occipital  rein.    The  ramifications  of  this 

Slexus  form  an  anterior  and  posterior  branch  which  unite  imme- 
iately  above  the  zygoma ;  the  trunk  is  here  joined  by  another 
large  rein,  the  middle  temfimU,  which  collects  the  blood  from  the 
temporal  muscle  and  outer  segment  of  the  orbit,  and  pierces  the 
temporal  fascia  near  the  root  of  the  zygoma.  The  temporal  rein 
then  descends  in  the  substance  of  the  narotid  gland  and  a  little 
below  the  neck  of  the  lower  jaw  joins  witn  the  internal  maxillary  to 
form  the  temporo-maxillarr  rein.  The  temporal  rein  receires  the 
anterior  auriadar,  masseterte^  transverse  facicU^  and  parotid  veins. 

The  temporo-mazillary  vein,  a  short  trunk  formed  by  the 
union  of  the  temporal  and  internal  maxillary,  passes  downwards  in 
the  substance  of  the  narotid  gland,  lyin^  in  front  of  the  external 
carotid  artery  ;  near  tne  angle  of  the  jaw  it  diridesintotwo  branches, 
one  of  which  passes  orer  the  surface  of  the  stemo-mastoid  to  form 
the  external  jugular,  the  other  joins  the  facial  rein,  and  forms  with 
it  a  common  tmnk  which  ends  in  the  internal  jugular. 

The  posterior  aoricnlar  vein  communicates  with  the  plexus  of 
the  rertex  of  the  head,  and  descends  behind  the  ear  to  join  the  ex- 
ternal jugular  rein  near  its  origin.  It  receires  in  its  course  the 
reins  of  the  external  ear  and  the  stylo-mastoid  vein. 

The  occipital  vein,  commencing  posteriorly  in  the  plexus  of  the 
rertex  of  the  head,  follows  the  direction  of  the  occipital  artery,  and 
passing  deeply  beneath  the  muscles  of  the  back  part  of  the  neck, 
terminates  in  the  external  or  internal  jugular  rein.  This  rein  com- 
municates with  the  lateral  sinus  by  means  of  a  large  branch  which 
passes  through  the  mastoid  foramen,  the  mastoid  vein, 

VEINS  OF  THE  DIPLOE. 

The  diploe  of  the  bones  of  the  head  is  famished  in  the  adult  with 
irregular  sinuses  {verus  diploi^ioas\  whidi  are  formed  by  a  oontinua- 
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tion  of  the  internal  coat  of  the  veina  into  the  oaeeoru  cmtialt  in 
vhicb  they  ore  lodged.  At  the  middle  period  of  life  these  siniiKa 
are  confined  to  separate  bones ;  but  in  old  age,  after  the  mrrifii'atiin 
of  the  ButureB,  ther  may  be  traced  from  one  bone  to  the  next  They 
receive  tlieir  blood  from  the  capillariea  evpplTing  the  cellnUr  rtroc' 
ture  of  the  diploij,  and  terminate  eitcmally  in  the  veina  of  the 
pericranium,  internally,  in  the  veina  and  sinotes  of  the  dais  mater ; 
thej  are  separated  from  the  bonj  walls  of  the  camda  by  a  thin  layer 
of  medulla. 

Four  of  these  diploetic  veins  can  be  generally  diatingniahed, 
namely,  frontal,  anterior  temporal,  posterior  temporal,  and  occipital 
The /rmital,  the  smalleat  of  the  four,  escapea  from  the  frontal  bime  at 
the  supraorbital  notch,  and  opena  into  the  supraorbital  vein.  The 
anterior  temporal  also  collects  the  blood  from  the  frontal  bone,  and 
terminates  either  in  tlie  deep  temporal  veina  or  in  the  caveroooa 


unuB,  by  passing  through  an  opening  in  the  great  wing  ot  the 
sphenoid.  The  poderior  temporal  commences  in  the  parietal  bone, 
and  opena  through  an  aperture  in  that  bone  into  the  lateral  nnot^ 
sometimes  sending  a  branch  outwards  to  the  veins  of  the  scalp.  The 
oeemlal,  the  largest  of  the  four,  originates  in  the  occipital  bonb 
and  terminates  in  the  occipital  sinus,  or  externally  in  the  occipital 
vein. 

OEBEBBAL  AND  ffKRHPFTiTiAH  VEimi. 

The  cerebral  veins  are  remarkable  for  the  absence  of  valves,  and 
for  the  extreme  tenuity  of  their  coats.  They  may  be  amtnged  into 
the  superficial,  and  deep  or  ventricular  veins. 

The  gnperficiAl  cerebral  Teim  are  situated  on  the  surface  of  the 
hemiapheres  lyiiig  in  the  grooves  formed  by  the  convexitiee  of  the 
convolutiona.  Tbey  are  named  from  the  position  which  they  may 
chance  to  occupy  on  the  surface  of  the  biain,  either  supeiioc  or  in- 
ferior, internal  or  external,  anterior  or  posterior. 
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The  snperior  cerebral  Teins,  seven  or  eight  in  number  at  each 
side,  pass  obli(|uely  forwards,  and  terminate  in  the  superior  longi- 
tudinal sinus,  m  the  opposite  direction  to  the  course  of  the  stream 
of  blood  in  the  sinus,  in  the  infant  the  direction  of  these  veins  is 
nearly  transverse. 

The  deep  or  yentricular  Teins  commence  within  the  lateral 
ventricles  h^  the  veins  of  the  corpora  striata  and  those  of  the  choroid 
plexusesj  which  unite  to  form  the  two  vense  Galeni 

The  vena  Galeni  pass  backwards  in  the  structure  of  the  velum 
interpositum  ;  and  escaping  through  the  fissure  of  Bich&t,  terminate 
in  the  straight  sinus. 

The  cerebellar  veins  are  disposed,  like  those  of  the  cerebrum,  on 
the  surface  of  the  lobes  of  the  cerebellum  ;  they  are  situated,  some 
on  the  superior,  some  on  the  inferior  surface,  while  others  occupy 
the  borders  of  the  organ.  Those  in  the  middle  line  of  the  upper 
surface  terminate  in  the  veins  of  Qalen  and  straight  sinus ;  tnose 
of  the  under  surface  in  the  lateral  and  occipital  sinuses. 

SINUSES  OF  THE  DURA  MATEB. 

The  sinuses  of  the  dura  mater  are  irregular  channels  formed  by 
the  splitting  of  the  layers  of  that  membrane,  and  lined  on  theii  inner 
surface  by  a  continuation  of  the  internal  coat  of  the  veins.  They 
are  fifteen  in  number,  five  pairs  and  five  single  ones  ;  they  may  hie 
divided  into  two  groups— those  situated  at  the  upper  and  back  pert  of 
the  skull,  and  those  of  the  base  of  the  skuU.    Tiie  former  are  the — 

Superior  longitudinal  sinus,  Occipital  sinuses, 

Interior  longitudinal  sinus,  Lateral  sinuses. 

Straight  sinus. 

The  superior  longitndinal  sinus  is  situated  in  the  attached 
margin  of  the  falx  cerebri,  and  extends  along  the  middle  line  of 
the  arch  of  the  skull,  from  the  foramen  c«ecum  in  the  frontal,  to 
the  inner  tuberosity  of  the  occipital  bone,  where  it  terminates  in  the 
torcular  HerophilL  It  is  triangular  in  form,  small  in  front,  and 
increases  gradually  in  size  as  it  passes  backwards ;  it  receives  the 
superior  cerebral  veins  which  open  into  it  obliq[uely,  numerous 
small  veins  from  the  diploe,  ana  near  the  postenor  extremity  of 
the  sagittal  suture  the  partetai  veins  from  the  pericranium  and 
scalp.  Examined  in  its  interior,  it  presents  numerous  transverse 
fibrous  bands  (trabecule),  the  chordm  Willitiij  which  are  stretched 
across  its  inferior  angle ;  and  some  small  white  granular  masses, 
the  glandulce  Pacehioni,  the  oblique  openings  of  the  cerebral 
veins,  with  their  valve-l^e  margin,  are  also  seen  on  the  walls  of 
the  sinus. 

The  termination  of  the  superior  longitudinal  sinus  forms  a  con- 
siderable dilatation,  into  which  the  straight  sinus  opens  from  the 
front,  the  lateral  sinuses  on  each  side,  and  the  occipital  sinuses  from 


446 


SINUSES  OF  THB  DURA  lUTKB. 


below.  Thia  dilaution  ia  named  the  tacevlw  BwopUlia*  and  i* 
the  point  of  commuoicatioa  of  aii  wiiiTiuM^  tJia  raperior  lan^tndiinl, 
two  lateral,  two  occipital,  and  the  atrai^L  All  tlw  'mwfff  eio^ 
the  two  lateral  cany  blood  to  the  torenltr,  the  latter  cany  it  awaj. 

The  inferior  longitudinal  ainna  ia  aituated  in  the  fine  margm  of 
the  falx  cerebri ;  it  ia  cjlindrical  in  fonn,  and  extenda  from  near  the 
criata  (talli  to  the  anterior  border  of  the  teatorimn,  where  it  tenni- 
natea  in  the  atrai^t  einua.  It  receivea  in  ita  courae  eeTeral  veins 
from  the  falx  and  suinetimes  one  or  two  bom  the  internal  aoifaoe 
of  the  hemispheres. 

The  Btnlsbt  RinOB  ia  the  ainua  of  the  tentoriom  ;  it  ia  aitnated 
at  the  line  of  union  of  the  falx  with  the  t    ' 


form,  and  extends  across  the  tentorium,  from  the  termination  of  the 
infenor  longitudinal  sinuB  to  the  torcular  HerophilL  Beddea  the 
infenor  loagitudinal  Binua  it  receivea  the  vene  Qaleni,  tlie  cerebral 
veins  from  the  inferior  port  of  the  posterior  lobes,  and  the  fuperior 
cerebellar  veins. 

The  occipital  ^QBOB  are  two  canals  of  anmll  aiie,  aitnated  ia  the 
attached  border  of  the  falx  cerebelli ;  they  commence  ttj  several 
amall  veins  around  the  foramen  ma^um,  and  tettninate  bj  aepanrte 
openinga  in  the  torcular  HerojShili.  They  commimiate  with  the 
posterior  apinol  veins,  and  not  unfreqnentlj  with  the  termination  of 
the  lateral  sinuses. 

The  lateral  Binnaei,  commencing  at  the  torcular  Heraphili,  peaa 
horixontall;  outward^  in  the  attached  "'"•gi"  of  tite  tentcninm,  and 
then  curve  downwards  and  inwarda  along  the  base  of  die  petrous 
portion  of  the  temporal  bone,  at  each  side,  to  the  jugular  foramina, 


paiBt;  II  la  naroalj  BMcMur  tu  HT  that  ih 
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where  they  tenninAte  in  the  intenul  jugular  veins.  Each  sinua 
reste  in  its  course  on  the  tzanavene  gcoove  of  the  occipital  bone, 
poaterior  inferior  snffle  of  the 
parietal,  maatoid  portion  of  the 
temporal,  and  aeam  on  the  ooci- 
pital  bone.  The;  receive  the 
cerebral  veina  from  the  inferior 
surface  of  the  posterior  tobee,  the 
inferior  cerebellar  veins,  superior 
petrosal  sinuees,  maatoid  and  poa- 
terior cootljlai  vein,  and  <fften 
the  veins  from  the  occipital  diploe. 
These  ainuaea  are  often  unequal 
in  size,  the  right  being  larger  uan 
the  left 

The  einueee  of  the  baae  of  the 
skull  are  the— 

Cavemona, 

Inferior  p^owl. 

Circular, 

Superior  petrosal, 

Tranaverae. 
The  caTemooB  sinnses  are 
named  bom  presentini;  in  their 
interior  a  reticular  atructuie  siiiii- 
lar  to  that  of  the  corpus  caver- 
noflum  penis.  They  are  situated 
at  each  aide  of  the  sella  turcica, 
receiving,  anteriorly,  the  ophthal- 
mic veins  through  the  sphenoidal 
lieaurea,  and  terminating  poe- 
teriorly  in  the  inferior  petrosal 
sinuses.    In  the  walla  of  tne  cavemoua  sinus  are  the  internal  camtid 


lid*.    ..Circnlu- 

I :  the  flgiu*  o«upla  t£*  podtkm 
of  the  pttultaiT  ifimttd  Is  Uh  hU&  tU]> 
chA.  4.  lufgrtor  pMnml  dual,  ;. 
Tmunns  afnui.   6.  BapartorpMraMiI 


a  Han^bnC 


lUldn- 


artery,  teveial  fllamenU  of  the  can>tid  pUxoa,  the  thiid^ 
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ophthalmic  diruion  of  the  fifth,  and  sixth  nerre.  Hie  thiid,  fbtntk, 
nnd  ophthalmic  nerves  lie  in  the  onter  wall  of  the  liana, Jiut  bencatk 
•L.  j..^  mater  ;  the  aiith  in  the  inner  w&ll,  hetwees  the  nnna  ■nl 


the  internal  carotid  aitery.    As  the  ueirea  ftpproM^  Ura  spliat 

the^  change  their  position,  bo  th&t  at  Uiat  opening  um  fonrtk 
is  highest,  next,  the  frontal  knd  lochiyniai  bnttchea  of  tiw 


fissure  the^  change  their 

nerve  is  highest,  next,  t  ,..___ 

ophthalmic,  then  the  upper  divisitm  of  the  thiid,  the 


of  the  ophthalmic,  the  lower  division  of  the  third,  and  the  aizth 
nerves,  in  the  order  here  given.  The  artery  and  nerves  are  eepaiated 
from  the  blood  flowing  through  the  sinns,  by  the  lining  tnembrmne 
of  the  latter.  Besiaes  the  ophthalmic  vein  the  cavemons  sinns 
receives  the  cerebral  veins  of  the  tinder  part  of  the  anterior  lobe, 
a  vein  from  the  posterior  bonier  of  the  orbit  and  the  rein  of  the 
middle  fossa  of  the  cranium.  The  cavernous  sinnsee  commiuucate  bv 
means  of  the  ophthalmic  with  the  facial  veins,  hj  the  circnlw  nnus 
"vith  each  other,  and  by  the  superior  petrosal  with  the  Ir — '  ~ 


The  Inferior  petroBal  slauses  are  the  continuations  of  the  caver- 
nous  sinuses  backwards  along  the  lower  border  of  the  petrcniB  portion 
of  the  temporal  bone  at  each  side  of  the  base  of  the  skull,  to  the 


jugular  foraraino,  where  they  terminate  with  the  lateral  ■ 
the  commencement  of  the  internal  jugular  veins. 

The  drcnlar  slatu  is  situated  in  the  sella  turcica,  sniToimding  the 
pituitary  gland,  and  communicating  on  each  side  with  the  cavemolU 
sinus.  It  receives  veins  from  the  pituitary  body,  the  dura  mater, 
and  the  bone,     Tlie  posterior  segment  is  larger  than  the  anterior. 

The  anperior  petrosal  ainofles  pass  obliquely  backwards  along 
the  attached  bonier  of  the  tentorium,  on  the  upper  margin  of  the 

etrouB  portion  of  the  temporal  bone,  and  establisQ  a  commnnicatioD 
tween  the  cavernous  and  lateral  sinus  at  each  side.  Thejr  are  of 
very  small  size,  and  receive  one  or  two  ceicbral  veins  mim  the 
inferior  port  of  the  middle  lobes,  and  a  cerebellar  vein  from  the 
anterior  oorder  of  the  cerebellum.  Near  the  extreroity  of  the 
Mtrous  bone  these  sinuses  cross  the  oval  aperture  which  transmits 
Uie  Sfth  nerr& 
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The  transversa  sinus  passes  transversely  across  the  basilar  pro- 
cess of  the  occipital  bone,  forming  a  communication  between  the  two 
inferior  petrosal  sinuses.  Sometimes  there  are  two  sinuses  in  this 
situation,  or,  more  properly,  a  plexus. 

VEINS  OF  THE  NEOK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are — 

External  j  ugular,  Internal  Jugular, 

Anterior  jugular,  VertebraL 

The  external  Jugular  vein,  the  continuation  of  the  superficial 
division  of  the  temporo-maxillaiy,  augmented  by  the  junction  of  the 
posterior  auricular,  and  sometimes  of  the  occipital,  commences  at 
the  lower  border  of  the  parotid  gland,  in  front  of  the  stemo-mastoid 
muscle.  It  descends  the  neck  in  the  direction  of  a  line  drawn  from 
the  angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  crosses  the 
stemo-mastoid,  and  terminates  near  the  posterior  and  inferior  attach- 
ment of  that  muscle,  in  the  subclavian  vein.  It  is  provided  with 
two  pairs  of  valves,  one  situated  near  its  entrance  into  the  subclavian 
vein,  and  the  other  about  the  middle  of  the  neck.  In  its  course 
downwards,  it  lies  on  the  anterior  lamella  of  the  deep  cervical 
fascia,  which  separates  it  from  the  stemo-mastoid  muscle,  and  is 
covered  in  by  the  platysma  myoides  and  sunerficial  fascia ;  at  the 
root  of  the  neck  it  pierces  the  deep  cervical  fascia.  It  is  accom- 
panied, for  the  upper  half  of  its  course,  by  the  auricularis  magnus 
nerve.  The  branches  which  it  receives  are  the  occipital  cutaneous 
and  posterior  cervical  cutaneous,  and,  near  its  termination,  the 
supra-scapular  and  posterior  scapular. 

The  external  jugular  vein  is  variable  in  size,  and  occasionally 
replaced  by  two  veins. 

The  anterior  Jngnlar  vein  commences  on  the  os  hvoides  by  several 
small  veins  and  by  a  branch  from  the  temporo-maxillary,  and  passes 
downwards  along  the  midline  of  the  neck  to  the  sternum ;  it  then 
turns  outwards  behind  the  lower  part  of  the  stemo-mastoid  and  opens 
into  the  subclavian  vein,  near  the  termination  of  the  external  jugular. 
The  two  veins  communicate  with  each  other,  and  with  the  external 
and  internal  jugular  vein.  The  anterior  jugular  is  very  variable  in 
size,  sometimes  almost  or  entirelv  replacing  the  external  jugular, 
and  at  others  being  represented  only  by  a  few  small  branches. 

The  internal  jUtr  vein,  fo4i  by  the  convergence  of  the 
lateral  and  inferior  petrosal  sinus,  commences  at  the  foramen  lace- 
rum  posterius  on  eacn  side  of  the  base  of  the  skull,  by  a  dilatation, 
and  descends  the  side  of  the  neck,  lying,  in  the  first  instance,  to  the 
outer  side  of  the  internal  carotid,  then  on  the  outer  side  of  the 
common  carotid  artery  to  the  root  of  the  neck,  where  it  unites  with 
the  subclavian,  and  constitutes  the  vena  innominata.  At  its  com- 
mencement, the  internal  jugular  vein  is  posterior  and  external  to 
the  internal  carotid  artery  and  eighth  pair  of  nerves,  the  hypoglossal 

2  V 
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nerve  being  behind  it ;  lower  down,  the  vein  and  arteij  aie  on  Uie 
same  plane,  the  glono-fluaTiigBaL  and  hypogloflBal  nerre  paanm^ 
forwaras  between  ^bam^  tiie  poBiimogastric  b^g  between  aiid  be^ 
hind  in  the  same  aheatib,  and  the  spinal  acoenoxy  iienrei  cvoninf; 
obliquely  behind  or  before  the  vein  at  its  upper  parL  It  is  provided 
with  a  pair  of  valves,  placed  near  its  termination. 

The  tributariet  which  the  internal  jugular  receives  in  its  course 
are^-jftharyjigealj  ocdpiUilj  deep  division  of  the  temponhmamlimryt 
faeiai,  and  middle  thyrM, 

The  vertebral  vein  descends  by  the  side  of  the  vertebral  artery, 
in  the  canal  formed  by  the  foramina  in  the  transverse  processes  of 
the  cervical  vertebrse,  and  at  the  root  of  the  neck  opens  into  the 
subclavian  vein  close  to  its  termination.  In  the  lower  part  of  the 
vertebral  canal  it  frequently  divides  into  two  branches,  one  of  which 
advances  for^'ards,  while  the  other  passes  through  the  foramen  in 
the  transverse  process  of  the  seventh  cervical  vertebra,  before  open- 
inginto  the  subclavian  vein. 

The  tributaries  which  it  receives  in  its  course  are  theooifenor 
condylar  vein,  muscular  veins,  cervical  meningo-radMian  veins,  an^l 
near  its  termination  the  superficial  and  deep  cervical  veins. 

The  inferior  thyroid  veixis,  two,  and  frequently  more  in  number, 
are  situated  one  on  each  side  of  the  trachea,  and  receive  the  venous 
blood  from  the  thyroid  eland.  They  communicate  with  each  other, 
and  with  the  middle  and  superior  thvroid  veins,  and  form  a  plexus 
on  the  front  of  the  trachea.  The  right  vein  terminates  in  the  lidit 
vena  innominato,  just  at  its  union  with  the  superior  cava ;  the  left 
in  the  left  vena  innominata. 

VEINS  OF  THE  UPPER  EZTBEMIT7. 

The  veins  of  the  upper  extremity  are  deep* and  superficial.  The 
deep  veins  accompany  the  branches  and  trunks  of  the  arteries,  and 
constitute  their  vencs  comites.  The  venae  comites  of  the  radial  and 
ulnar  artery  are  enclosed  in  the  same  sheath  with  thoee  vessels,  and 
terminate  at  the  bend  of  the  elbow  in  the  brachial  veins.  The 
brachial  venie  comites  are  situated  one  at  each  side  of  the  arteiTf 
and  open  into  the  axillary  vein;  the  axillary  becomes  the  sub- 
clavian, and  the  subclavian  unites  with  the  internal  jugular  to  form 
the  vena  innominata. 

The  superficial  veins  of  the  arm  are  the — 

Anterior  ulnar  vein,  Cephalic  vein. 

Posterior  ulnar  vein.  Median  vein, 

Basilic  vein.  Median  basilic, 

Eadial  vein.  Median  cephalic. 

The  anterior  ulnar  vein  collects  the  venous  blood  from  the  inner 
and  palmar  border  of  the  hand,  and  ascends  along  the  anterior 
aspect  of  the  inner  side  of  the  forearm  to  the  bend  of  the  elbow, 
where  it  joins  with  the  posterior  ulnar  to  form  the  basilic  vein. 
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The  poatotior  nlnar  TOln  eommencefl  on  the  donrum  of  the  hand 
by  the  uLoar  tenuinatioii  of  the  venou4  areh  which  receive*  the 
digilal  vtint  from  the  fingets,  and,  after  being  joined  by  >  Unce 
rein,  the  vaia  talvalMi,  from  the  little  flnget,  ascends  along  the 
poBlerior  aspect  of  the  foreann  to  the  bend  of  the  elbow,  where  it 
turns  forward  and  terminatEs  by  joining  the  anterior  ulnar  vein. 

The  basilic  vein  (fianXmit,  royal,  or  principal),  formed  by  the 
union  of  the  anterior  and  poaterior  ulnar  veins,  ascends  akiDg  the 
inner  side  of  the  upper  arm,  receives  the  median  basilic  vein,  and 
near  ita  middle  pierces  the  fascia ;  it  then  passes  upwards  to  the 
axilla,  and  being  joined  by  the  brachial  venra  comiteA,  becomes  the 
axillary  vein. 

The  radial  Tain  commences  on  the  dorsum  of  the  band,  by  the 
radial  termination  of  tbe  venotu  arch,  which  receives  the  veins  of 
the  fingers.  This  origin  is  increased  b^  the  junction  of  some  amall 
veins  from  the  thumb.  The  radial  vein  ascends  the  dorsal  side  of 
tbe  foreann  to  a  little  below  its  middle,  then  lie«  on  its  anterior 
aspect  to  the  bend  of 
the  elbow,  where  it 
receives  the  median 
cephaUc,  and  becomes 
the  cephalic  vein. 

The  cephalic  vein 
(nfoXj;,  the  head)  as- 
cends along  the  outer 
side  of  the  upper  arm 
to  its  superior  third ;  it 
then  enters  the  groove 
between  the  pectoralis 
major  and  deltoid  mus- 
cle, where  it  is  in 
relation  with  the  de- 
scending branch  of  tbe 
thoracico  -  acromialis 
artery,  pierces  the  cos- 
to-coracoid  membrane, 
and  terminates  beneath 
the  clavicle  in  the 
adllary  vein.  A  large 
com  municating  branch 
s  the 


nln.  ■.  Cnil»lle 
TBtD.  3.  Antanorut- 
■uttiId.  4.  Fsctujw 
nliur  ndu.  i.  The 
tfUDk  Coniua  by 
tlwir  onioiL  6.  Ba- 
■lUo  Tstn,  ptnelna 
tiM   ds«)  fUola   A 


11,  A  lUgbC  « 
ity  ct  tlu  daep  fa«- 
sU,  tonnad  bj  ths 
bnchiml  utdty.     i\. 


tondi  o(  tb*  n 


clavicle    between  the         ' 

external  jugular  and 

this  vein,  which  gives 

it  the  appearance  of  being  derived  directly  from  the  head — hence  its 

afmellation. 

The  mfldtaa  vsis  is  intermediate  in  position  between  the  anterior 
ulnar  and  radial  vein ;  it  begins  at  the  wrist  by  tbe  junction  of 
blanches  from  tbe  ptdin  of  the  hand,  and  collects  tbe  blood  from  the 
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Ulterior  aap«ct  of  the  foresini,  oommnnicatiiig 
with  the  two  preceding.  At  the  bend  <rf  the 
elbow  it  receiTei  e  bnuich  from  the  deq>  Teint, 
uid  divide!  into  two  bnmche^  the  in*Ji»ii 
cet^alic  and  median  basilic. 

The  medlMl  eephalio  vslii,  longer  and  aonx- 
what  smaller  tlun  the  median  basilic,  •ptmei 
obliquelj  outwards,  in  the  groove  betmen  ibt 
bieepg  and  Huptnator  toiupis,  to  unite  with  the 
radial  and  form  the  cephauCTein.  ThebnuKhca 
of  the  eztemal  cutaneous  nerre  pass  behind  it 

The  modiui  buUic  TBIh,  mger  than  the 
median  cephalic,  psMes  obliqaely  inwaidi,  in 
the  groove  between  the  bieepe  and  [nanator 
radii  teres,  and  joins  the  basilic  vein.  This 
vein  is  crmaed  by  one  or  two  ftlamenta  o(  the 
internal  cutaneous  nerve,  and  oretliea  the  bra- 
chial arterv,  froin  which  it  is  separated  bj  the 
semilunar  fascia  of  the  bicepa, 

ATTT.T.AR.T  TEIK.— The  azilluy  vein  is 
formed  by  the  nnion  of  the  ven»  comitea  of  the 
brachial  artery  with  the  basilic  vein.  It  liea  to 
the  inner  side  of  the  arteiy,  receives  numerous 
braBchea  from  thecullatersl  veins  of  the  branches 
of  the  axillary  artery,  and  at  the  lower  holder 
of  the  first  rib  becomes  the  subclavian  vein. 
Above  the  pectoralis  minor  it  receives  the 
cephalic  vein. 

BUBOLAVIAir  TEIK.  — The  subelavian 
vein  crosses  the  first  rib  and  beneath  the  cla- 
vicle, and  unites  with  the  internal  jugular 
vein  to  form  the  vena  innominata.  It  lies  W 
first  in  front  of  the  subclavian  artery,  and  then 
in  front  of  the  scalenus  anticus,  which  separates 
it  from  that  vesseL  The  phrenic  and  pneamo- 
»utric  nerve  pass  between  the  artery  uid  vein. 
The  veins  openinfj  into  the  subclavian  are  the 
eztemal  and  antenor  jugular  externally  to  the 
scalenus  anticus,  and  the  vertebral  internally 
to  that  muscle. 

VEINS  OF  THE  LOWEK  EZTBEHIT?. 

The  veins  of  the  lower  extremity  are  deep 
and  superficial.  The  daep  vein*  aecomnuiy  the 
branches  of  the  arteries  m  pairs,  and  form  the 
veaai  comites  of  the  anterior  and    posterior 

9.  3^.— Superflclal  nilns  ol  tha  (mnt  at  thigh  lud  Imiar  Mt  ot  kg.  i.  Intonml 
■phenL  3.  9up«Mlc[il  silaniil  pudlo.  j.  Superilol*!  aploutrle.  «.  SapMAdtl 
jlnumftax  llUc.  i.  Jtiaani  arUirj.  6.  FemonlTAliL  j.  Inrild  area  oooiuetlii^ 
ba  ihort  and  long  Mpb«n&  inbik. 
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tibial  and  peroneal  arteir.  These  reiiiB  unite  in  the  popliteal  region 
to  form  a  am^de  Tesael  of  large  size,  the  popliteal,  which  Buccesnvely 
becomes  in  its  course  the  femoral  and  the  external  iliac  vein. 

POPLITEAL  VEIN.~The  popliteal  vein  ascends  through  the 
popliteal  region,  lying,  in  the  first  instance,  superficial  to  the  aiterj, 
and  then  getting  somewhat  to  its  outer  side ;  and,  paaaing  through 
the  oval  opening  in  the  tendon  of  the  adductor  magnu^  becomes  tne 
femoral  vein.  It  receives  several  mnscnlar  and  articular  branches, 
and  the  external  saphena  vein.  The  valvea  in  thia  vein  ate  four  or 
five  in  nnmber. 

FEHOKAL  VEIN.— The  femoral  vein,  commencing  at  the  open- 
ing in  the  adductor  magnus  muscle,  ascends  the  thiffb  m  the  sheath 
of  the  femoral  artery,  and  entering  the  pelvis  beneath  Ponpart's 
ligament,  becomes  the  external  iliac  vein.  In  the 
lower  part  of  ite  courae  it  ia  situated  on  llie  ontec 
Bide  of  the  artery  ;  it  then  becomes  placed  behind 
that  vessel,  and  at  Poupart's  ligament,  lies  to  its 
inner  side.  It  receives  the  muscular  veins  and 
profunda,  and,  through  the  ^henoue  opening 
the  internal  saphena  vein.  The  valves  in  this 
vein  are  four  or  five  in  number. 

The  profunda  Toin  is  formed  by  the  con- 
vergence of  the  numerous  small  veins  which 
accompany  the  branches  of  the  artery  ;  it  is  a 
vein  of  large  size,  lies  in  front  of  the  profunda 
artery  and  terminates  in  the  femoral  at  about 
two  inches  below  Poupart's  ligament 

SUPEBFIOIAL  VEINS.— The  superficial 
veins  are  the  external  or  short,  and  the  inter- 
nal or  long  saphena.  They  commence  on  the 
dorsum  of  the  foot  in  a  eenous  arch  which  lies 
across  the  metetarsus ;  this  venous  arch  receives 
the  digital  veiiu  by  its  convex  side. 

The  extaniftl  a&phena  vain  commences  at 
the  outer  extremi^  of  the  venous  arch  and  on 
the  outer  border  of  the  foot  It  passes  behind 
the  outer  ankle,  ascends  along  the  posterior  aspect 
of  the  leg,  lying  in  the  groove  between  the  two 
bellies  of  the  gastrocneuuns  muscle,  and  pierces 
the  deep  fascia  in  the  popliteal  region  to  join 
the  popliteal  vein.  It  receives  several  cntaneons 
branches  in  the  popliteal  region  previonaly  to 
perforating  the  deep  fascia,  and  is  m  relation  in  lu..  »>.  —  .uKinuH 
Its  couree  with  the  external  saphenous  nerve.  SSSttaS'™'»? 

The  internal  saphena  Tein  commences  at      t«iui  nphenL    3. 
the  inner  extremity  of  the  venous  arch  of  the      TotauaL  j.  Domi 
dorsum  and  on  the  inner  side  of  the  foot  and      "«"<rf  «»'«*■ 
great  toe.    It  aacends  in  front  of  the  inner  anUe  and  along  tiie  inner 
aide  of  the  leg ;  it  then  pasaee  behind  the  inner  condyle  of  iba 
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femur  and  along  the  inner  side  of  the  thigh  to  the  npfaenoai  open- 
ing where  it  pierces  the  sheath  of  the  femoral  veneb,  and  terminates 
in  the  femoral  vein,  at  ahout  one  inch  and  a  half  bdow  Pouparfs 
ligament 

It  receives  in  its  course  the  cutaneous  veins  of  the  leg  and  thi|i^ 
and  communicates  freelv  with  the  deep  veins.  At  the  sKphenous 
opening  it  is  joined  hy  the  superficial  epigastric  and  dieanmez  iliac 
vein,  and  by  the  external  pudics.  The  situatioa  of  this  vein  in  the 
thigh  is  not  unfrequenUy  occupied  hj  two  or  even  three  trunks  of 
nearly  equal  size.  It  is  accompanied  in  its  course  helow  the  knee  by 
the  long  saphenous  nerve. 

VEINS  OF  THE  TBUNEL 

The  veins  of  the  trunk  may  be  divided  into— i.  The  aaperior  vena 
cava,  with  its  formative  branches.  2.  The  iiifericH*  vena  cava,  with 
its  formative  branches.  3.  The  azygos  veins.  4.  The  vertebral  uid 
spinal  veins.    5.  The  cardiac  veins.     6.  The  pOTtal  vein.    7.  Ihe 

pulmonary  veins. 

SUPERIOR  VENA  CAVA,  WITH  ITS  FORMATIVE 

BRAN0HE8. 

The  venss  innominatss  are  two  large  trunks,  formed  by  the 
union  of  the  internal  jugular  and  subclavian  vein  at  each  side  of  the 
root  of  the  neck. 

The  right  innominate  or  brachio-cepihalic  veiii,  about  an  inch 
and  a  quarter  in  length,  lies  superficially  and  externally  to  the  in- 
nominate artery,  and  descends  almost  vertically  to  unite  with  its 
fellow  of  the  opposite  side  in  the  formation  of  the  superior  cava.  It 
lies  superficially  to  and  on  the  right  side  of  the  arteria  innominata, 
and  has  on  its  outer  side  the  pleura  and  a^x  of  the  right  lung.  At 
the  junction  of  the  jugular  and  subclavian  vein  it  receives  firom 
behind  the  ductus  lympnaticus  dexter,  and  lower  down  it  has  open- 
ing into  it  the  right  internal  mammary^  right  superior  tiUereodaly  and 
rif/ht  inferior  thyroid  vein. 

The  left  innominate  or  brachio-ceiihalic  veiiif  considerably 
longer  than  the  right,  extends  almost  horizontally  acroes  the  roots  of 
the  three  great  arteries  arising  from  the  arch  of  the  aorta  to  the 
right  side  of  the  mediastinum,  where  it  unites  with  the  right  vena 
innominata,  to  constitute  the  superior  vena  cava. 

Fio.  362.— Veins  oftbetnmk.  x.  Ri|fht  internal  Jugular.  3.  Left  Intenul  jugular. 
3.  Ricrht  external  Jugular,  a.  Left  external  Jugiuar.  5.  Right  innominate  vein, 
o.  Left  innominate.  7.  Right  superior  intercostal  vein.  8  and  is.  Laft  superior 
intercostal  veins.  9.  Thynuc  vein.  xo.  Left  internal  manimaiyTein.  xi.  Peri- 
cardial and  mediastinal  veins.  13.  Vena  cava  superior  receiving  vena  avygos 
major.  14.  Left  bronchus.  15.  Vena  a^rgos  major.  16.  Snperior  vena  a^gos 
minor.  17.  Quadratus  lumborum.  x8.  Inferior  vena  amne  minor,  x^  vena 
cava  inferior,  ao.  Abdominal  aorta,  ax.  Right  common  fimo  aiieiy.  sa.  Com- 
mimicating  himbu-  vein.  33.  Right  common  iliac  vein.  84.  Left  oommoD  lUao 
artery.    96,  Left  common  iliac  vein. 
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It  is  in  relation  in  front  with  the  left  stemo-davicnlar  articulfttioo, 
remains  of  the  th3rmu8  gland,  stemo-hyoid,  and  stenio-thyroid 
muscles,  and  first  piece  of  the  sternum.  At  its  commencement  it 
receives  the  thoracic  duct  which  opens  into  it  £pom  behind,  and  in 
its  course  is  joined  by  the  Uft  v/^erior  tkyrM^  left  mammary^  and 
left  mperior  intercodal  vein.  It  also  receives  some  small  veins  from 
the  mediastinum  and  thymus  gland.  There  are  no  valves  in  the 
vena3  innominate^. 

SUFEBIOB  VENA  CAVA. 

The  superior  cava  (deecendens)  is  a  short  trunk  about  three  inches 
in  length,  formed  by  the  jimction  of  the  two  vence  innominats. 
It  descends  perpendicularly  on  the  right  side  of  the  arch  of  the  aorta, 
and  entering  tne  pericardium  terminates  in  the  upper  part  of  the 
right  auricle. 

It  is  in  relation  in  front  with  the  pericardium  ;  hMnd  with  the 
right  pulmonarv  artery;  internally  with  the  ascending  aorta; 
extemaUy  with  the  pleura  and  right  phrenic  nerve.  Immediately 
before  entering  the  pericardium  it  receives  the  vena  azygos  major. 

INFERIOR  VENA  CAVA,   WITH  ITS  FORMATIVE 

BRANCHES. 

The  external  iliac  vein  lies  to  the  inner  side  of  the  correspond- 
ing artery  at  the  os  pubis  ;  on  the  right  side  it  gradually  gets  behind 
the  artery  as  it  passes  upwards  along  the  brim  of  the  pelvis,  but  on 
the  left  side  it  lies  altogether  to  the  inner  side  of  the  artery ;  it 
terminates  opposite  the  sacro-iliac  symphysis  by  uniting  with  the 
internal  iliac,  to  form  the  common  iliac  vein.  Immediately  above 
Poupart's  ligament  it  receives  the  epigastric  and  deep  circumflex 
iliac  vein  ;  it  has  no  valves. 

The  internal  iliac  vein  is  formed  by  vessels  which  correspond 
with  the  branches  of  the  internal  iliac  artery ;  it  receives  the 
returning  blood  from  the  gluteal,  ischiatic,  internal  pudic,  and 
obturator  vein,  externally  to  the  pelvis  ;  and  from  the  vesical  and 
uterine  plexuses  within  the  pelvis.  The  vein  lies  to  the  inner  side 
of  the  internal  iliac  artery,  and  terminates  by  uniting  with  the  ex- 
ternal iliac  vein,  to  form  the  common  iliac 

The  vesical  and  prostatic  plexus  is  an  important  plexus  of 
veins  which  surrounds  the  neck  and  base  of  the  bladder  ana  prostate 
gland,  and  receives  its  blood  from  the  great  dorsal  vein  of  tke  penis 
and  the  veins  of  the  external  organs  of  generation.  It  u  retained 
in  connection  with  the  sides  of  the  bladder  by  a  reflection  of  the 
pelvic  fascia. 

The  hasmorrhoidal  plexns  consists  of  large  veins  wiUi  frequent 
anastomoses  which  surround  the  lower  part  of  the  rectum,  beneath 
the  mucous  membrane.  From  the  plexus  proceed  the  superior, 
middle,  and  inferior  hemorrhoidal  veins,  which  accompany  the 
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arteries  of  the  same  name.  This  plexus  forms  a  direct  communica- 
tion between  the  portal  and  general  venous  systems. 

The  uterine  plexus  is  situated  around  the  vasina,  and  at  the 
sides  of  the  uterus,  between  the  two  layers  of  the  broad  ligaments. 
The  veins  forming  the  vesical  and  uterine  plexus  are  pecidiarlv  sub- 
ject to  the  production  of  calcareous  concretions  termea  phlebolites. 

The  common  iliac  veiiui  are  formed  by  the  union  of  the  external 
and  internal  iliac  vein  at  each  side  of  the  pelvis.  The  right  common 
iliac,  shorter  than  the  left,  ascends  obliquely  behind  the  correspond- 
ing artery  ;  and  on  the  intervertebral  substance  of  the  fourth  and 
fifth  lumbar  vertebra,  unites  with  the  vein  of  the  opposite  side,  to 
form  the  inferior  cava.  The  left  common  iliac,  longer  and  more 
oblique  than  the  right,  ascends  behind  and  a  little  intemaUy  to  the 
corresponding  artery,  and  passes  beneath  the  right  common  iliac 
artery,  near  its  origm,  to  unite  with  the  right  vein  in  the  formation 
of  the  inferior  vena  cava.  £ach  common  iliac  vein  receives  the  ilio- 
lumbar vein  and  often  the  lateral  sacral ;  the  left  receives  in 
addition  the  vena  sacra  media.    These  veins  have  no  valves. 

INFERIOR  VENA  OAVA. 

The  inferior  vena  cava  is  formed  bv  the  union  of  the  two  common 
iliac  veins,  on  the  intervertebral  substance  of  the  fourth  and  fifth 
lumbar  vertebra.  It  ascends  along  the  front  of  the  vertebral  column, 
to  the  right  of  the  abdominal  aorta,  and  passing  through  the  fissure 
in  the  posterior  border  of  the  liver  and  the  quadrilateral  opening 
in  the  tendinous  centre  of  the  diaphragm,  terminates  in  the  inferior 
and  posterior  part  of  the  right  auricle.  There  are  no  valves  in 
this  vein. 

It  is  in  reUUion  from  below  upwards,  in  front  with  the  mesentery, 
transverse  duodenum,  portal  vein,  pancreas,  and  liver,  which  latter 
nearly  and  sometimes  completely  surrounds  it;  behind  it  reste  on 
the  vertebral  column  and  right  cms  of  the  diaphragm,  from  which 
it  is  separated  by  the  right  renal  arterv  and  right  lumbcur  arteries ; 
to  the  right  it  has  the  peritoneum  ana  sympathetic  nerve ;  to  Uie 
left  the  aorta. 

The  txibutaries  which  the  inferior  vena  cava  receives  in  ita 
course  are  th( 


Lumbar,  Supra-renal, 

Right  spermatic,  Phrenic, 

Renal,  Hepatic 

The  lumbar  veins,  three  or  four  in  number  at  each  side,  collect 
the  venous  blood  from  the  muscles  and  integument  of  the  loins,  and 
spinal  veins :  the  left  are  longer  than  the  ridit  on  account  of  the 
position  of  the  vena  cava,  ana  pass  behind  uie  aorta  in  order  to 
reach  that  vesseL  These  veins  communicate  with  each  other  by 
branches  which  pass  in  front  of  the  transverse  processes  of  the 
vertebrae. 
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The  right  spermatie  Tttiii  is  fonned  by  tlie  two  Teins  lAoA. 
return  the  blood  from  the  venoiiB  plexus  of  the  ■permatic  cofd. 
These  veins  follow  the  course  of  the  spermatic  artny,  and  units  to 
form  the  single  trunk  which  opens  into  the  inferior  Tena  caTa.  Tlie 
UfttmermcUic  vein  terminates  in  the  left  renal  vein. 

The  ovarian  veinB  represent  the  spermatic  veins  of  the  male,  snd 
collect  the  venous  blood  from  the  ovaries,  round  ligaments,  Fallo- 
pian tubes,  and  communicate  with  the  uterine  mni^iieflL  They 
terminate  as  in  the  male. 

Tlie  renal  or  emulgent  veinB  return  the  blood  horn  the  kidneys ; 
their  branches  are  situated  in  front  of  the  divisions  of  ti^e  renal 
arteries,  and  the  left  opens  into  the  vena  cava  somewhat  hi^er 
than  the  right  The  left  is  longer  than  the  right  in  consequence  of 
the  position  of  the  vena  cava,  and  crosses  the  aorta  immediately 
below  the  origin  of  the  superior  mesenteric  arterv.  It  receives  tlie 
Ml  spermatic  vein^  which  terminates  in  it  at  right  angles :  henee 
the  more  frequent  occurrence  of  varicocele  on  the  left  than  on  the 
right  side ;  it  also  receives  the  left  inferior  phrenic  and  left  snpia- 
renaL 

The  supra-renal  veins  terminate  partly  in  the  renal  veins,  and 
partly  in  the  inferior  vena  cava. 

The  phrenic  veins  return  the  blood  from  the  ramifications  of  the 
phrenic  arteries ;  they  open  into  the  inferior  vena  cava. 

The  hepatic  veins  lorm  two  principal  trunks  and  numerous 
smaller  channels  which  open  into  the  inlerior  vena  cava,  while  that 
vessel  is  situated  in  the  posterior  border  of  the  liver.  The  hepatic 
veins  commence  in  the  liver  by  minute  venules,  the  inJtralwulait 
veinsy  in  the  centre  of  each  lobule ;  these  pour  their  blood  into 
larger  vessels,  the  aublohular  veinsy  and  the  sublobular  veins  con- 
stitute, by  their  convergence  and  union,  the  hepatic  trunks,  which 
terminate  in  the  inferior  vena  cava. 

AZTGOS  VEINS. 

The  azygos  veins  (fig.  262)  form  a  system  of  communication  be- 
tween the  superior  and  inferior  vena  cava,  and  serve  to  return  the 
blood  from  that  part  of  the  trunk  of  the  body  in  which  those  vessels 
are  deficient,  on  account  of  their  connection  with  the  heart  This 
system  consists  of  five  vessels,  namely — 

Vena  azygos  major, 
Vena  azygos  minor  superior, 
Vena  azygos  minor  inferior. 
Two  superior  intercostal  veins. 

The  vena  azygos  major  commences  in  the  lumbar  region  by 
a  communication  with  tne  right  lumbar  veins;  sometimes  it  is 
joined  by  a  branch  directly  from  the  inferior  vena  cava,  or  by  one 
from  the  renal  vein.  It  passes  through  the  aortic  opening  of  the 
diaphragm,  lying  on  the  right  side  of  the  thoracic  duct  and-  aorta, 
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and  ascends  along  the  risht  side  of  the  vertehral  eolumn  to  the 
third  dorsal  vertebra,  where  it  arches  forwards  orer  the  ri^t 
bronchus,  and  terminates  in  the  sa|>erior  vena  cava.  It  leoeiTes  all 
the  intercostal  veins  of  the  right  side  with  the  exception  of  those 
of  the  first  and  second  space,  the  vena  azygoe  minor  superior  and 
inferior,  some  oesophageal  veins,  and  right  bronchial  vein. 

The  vena  azygos  minor  saporior  is  formed  by  the  union  of 
the  intercostal  veins  of  the  left  side  from  the  fourth  to  the  eighth  i 
it  communicates  with  the  left  superior  intercostal  vein,  and  crosses 
the  body  of  the  eighth  dorsal  vertebra  behind  the  aorta  to  empty 
into  the  vena  azygos  major. 

The  vena  azygos  minor  inferior  commences  in  the  lumbar  region, 
on  the  left  side,  by  a  communication  with  one  of  the  lumbar  veins 
or  with  the  renal  vein.  It  enters  the  chest  through  the  left  cms  of 
the  diaphragm  and  ascends  the  left  side  of  the  vertebral  column, 
crosses  the  ninth  dorsal  vertebra  and  opens  into  the  vena  azysos 
major.    It  receives  the  three  lower  intercostal  veins  of  the  left  side. 

The  azygos  veins  have  no  valves. 

The  riig^t  superior  intercostal  vein  receives  the  veins  of  the 
first,  or  first  ana  second  intercostal  space,  and  opens  into  the  inno- 
minate vein  of  the  same  side. 

The  left  superior  intercostal  vein  is  the  trunk  formed  by  the 
union  of  the  two  or  three  upper  intercostal  veins  of  the  left  side. 
It  communicates  below  with  the  vena  azysos  minor  superior,  and 
crosses  the  arch  of  the  aorta  to  terminate  in  we  left  vena  innominata. 
It  receives  the  left  bronchial  vein. 


VEBTEBEAL  AND  SPINAL  VEINS. 

The  numerous  venous  plexuses  of  the  vertebral  column  and  spinal 
cord  may  be  arranged  into  four  groups : — 

1.  Those  ramifying  on  the  arches  of  the  vertebras  externally, 
doni-spinal, 

2.  Those  situated  within  the  vertebral  canal  between  the  vertebrae 
and  the  membranes,  meningo-rachidiaru  These  are  further  divi- 
sible into  an  anterior  and  a  posterior  set. 

3.  The  veins  of  the  bodies  of  the  vertebrae,  vents  bcuii  verU" 
brarum, 

4.  The  veins  of  the  spinal  cord,  meduUi-spinal, 

1.  The  dorsi-spinal  veins  form  a  plexus  around  the  spinous, 
transverse,  and  articular  processes,  and  arches  of  the  vertebrae. 
They  receive  the  returning  blood  from  the  dorsal  muscles  and  sur- 
rounding structures,  and  transmit  it,  in  part  to  the  veins  inside 
the  vertebral  canal,  by  branches  which  perforate  the  ligamenta  sub- 
flava,  and  in  part  to  the  vertebral,  intercostal,  lumbu*,  and  sacral 
veins. 

2.  The  meningo-rachidian  veins  are  situated  between  the  spinal 
dura  mater  and  the  vertebrae.    They  communicate  freely  with  each 
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other  bv  meaiu  of  a  complicated  ^lexoa.  In  front  tttvy  form  two 
longituainal  tnmka  (anterior  UmgitiidimU  tpiiuil  muu),  extendiiiR 
the  whole  length  of  the  column  on  e&ch  aide  of  the  poateiior  codudou 
ligament,  and  are  joined  on  the  bod^  of  each  vertebra  b^  bmnsvene 
trunks,  which  pass  beneath  the  ligament,  and  receive  the  luge 
baei-vertebral  veins  from  the  interior  of  each  vertebra.  The  pot- 
terior  trunks  (potUrior  longitudinal  iptNaJ  vtimt)  aie  atiiBUer  Umq 
the  anterior ;  Uiey  are  situated  one  on  each  aide  between  the  lunine 
and  the  theca  vertebralis ;  they  communicate  with  each  other,  with 
the  anterior  tninka,  and  with  the  dorsi-spinal  veins.  The  meninf^ 
lachidian  veins  communicate  auperioilv  throogh  the  anterior  «ni- 
dylar  foramina  with  the  internal  jngularsi  in  Ibe  neck  tJieyponr 
their  blood  into  the  x-ertebral  veins ;  in  the  thoiax,  into  tlie  inter- 
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coBtala ;  and  in  the  loins  and  pelvis  into  the  lombar  and  sacral 
veins,  the  commnnicationa  being  nude  tlirough  the  intervertebral 
foramina. 

3.  The  vena  basis  Tertebranun  pass  out  throueh  the  large 
foramina  in  the  posterior  surfaces  of  the  bodies  of  the  vertebnc^ 
%sid  empty  into  the  transverse  branches  of  the  anterior  longitadinal 
spinal  veins.  They  are  contained  in  large  tortuous  channels  in 
the  Hubetance  of  the  bones,  similar  to  thoee  in  tbe  diplol  oS  the 
skull,  and  ran  parallel  with  the  upper  and  lower  surfaces  of  tie 
bodies  of  the  vertebne.    The  canals  become  greatly  developed  in 


oldagfe 
4.  The; 


e  msdulli-ipim^  Toins  are  situated  between  the  pia  mater 
and  arachnoid  ;  they  communicate  freely  with  each  other  to  form 
plexuses,  and  send  branches  through  tne  intervertebral  foramina 
with  each  of  tlie  spinal  nerves,  to  join  the  veins  of  the  taimk. 
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OABDIAO  VEm& 

The  veins  (coronary)  returning  the  blood  from  the  substance  of 
the  heart  are  th( 


Great  cardiac  vein.  Anterior  cardiac  veins, 

Posterior  cardiac  vein,  Venss  Thebesii, 

Coronary  sinus. 

The  great  cardiac  vein  (vena  cordis  magna ;  coronaria  magna) 
commences  at  the  apex  of  the  heart,  and  ascends  along  the  ant^ior 
ventricular  groove  to  the  base  of  the  ventricles;  it  then  curves 
around  the  left  auriculo-ventricidar  groove  to  the  posterior  part  of 
the  heart,  where  it  terminates  in  the  coronary  sinus,  its  opening 
being  s^uarded  by  a  valve  of  two  segments.  It  receives  in  its  course 
the  leu  cardiac  veins  from  the  left  auricle  and  ventricle. 

The  iK)sterior  cardiac  vein  (vena  cordis  media),  frequently  two 
in  number,  commences  also  at  the  apex  of  the  heart,  and  ascends 
along  the  posterior  ventricular  groove,  to  terminate  in  the  coronary 
sinus.  It  receives  the  veins  at  right  angles  from  the  posterior  aspect 
of  the  two  ventricles. 

The  anterior  cardiac  veins  (vensB  ^rvse)  collect  the  blood  from 
the  anterior  surface  of  the  riffht  ventricle  ;  one  larcer  than  the  rest 
runs  along  the  right  border  of  the  heart  and  ioins  tne  trunk  formed 
by  these  veins,  which  curves  around  the  right  auriciQo-ventricular 
groove,  to  open  directly  into  the  auricle. 

The  vensB  ThebesU  (venae  minimse^  are  numerous  minute  veins 
which  convey  the  venous  blood  directly  from  the  substance  of  the 
heart  into  the  right  auricle. 

The  coronary  sinns  is  a  short  but  wide  trunk  which  forms  the 
true  continuation  of  the  great  cardiac  vein.  It  is  situated  at  the 
back  of  the  heart  between  the  left  auricle  and  ventricle,  and  is 
covered  by  the  muscular  fibres  of  the  auricle ;  it  receives  the  creat 
cardiac  and  posterior  cardiac  veins,  and  also  a  small  vessel  called  the 
Mique  vein  which  crosses  the  back  of  the  left  auricle.  The  coronary 
sinus  opens  into  the  back  of  the  right  auricle,  the  opening  being 
guarded  by  a  small  fold  of  endocardium  which  receives  the  name  of 
eoronaru  or  Thebman  valve.  All  the  veins  joining  the  sinus  are 
guarded  at  their  entrance  by  more  or  less  complete  valves,  except 
the  oblique  vein. 

PORTAL  87STE1L 

The  portal  system  is  composed  of  four  large  veins  which  return 
the  blood  from  the  chylopoietic  viscera ;  they  are  the — 

Inferior  mesenteric  vein.  Splenic  vein, 

Superior  mesenteric  vein.  Gastric  veins. 

The  inferior  mesenteric  vein  receives  its  blood  from  the  rectum 
by  means  of  the  hsemorrhoidal  veins,  and  from  the  sigmoid  flexure 
and  descending  colon,  and  ascends  behind  the  transverse  duodenum 
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Mid  pancreas,  to  temiiiate  in  the  i^ciiie  Tieiii.  Its  luemotTlioiilil 
branches  inoaculBte  with  branchet  of  the  internal  iliac  vein,  and 
thua  eatabliah  a  eommnnication  between  &  portal  and  gMenl 
venoQs  ayBtem. 

The  8Qp«rkff  meuntwio  nln  is  formed  b^  branchaa  vhicb 
collect  the  venous  blood  from  the  capillariei  of  tlie  superior  mcaen- 
teric  artery ;  they  constitute  hj  their  junction  a  large  tronk,  which 


Flo.  364.— The  portal  vein.  i.  Infirior  nMBODtarie  Tsln  ;  it  1*  tnctd  t?  mai 
doCtod  llnu  Iwhlnd  the  piUHr«u(i)to  tarminftto  In  tJia  iptonk  Tvln  (3).  4.  B[ 
1.  BnmcbM  tram  tbg  itunub,  opcmliic  Into  the  iplanlc  nlo.  0,  SouHor  B 
,_»*«  —1^  _  T\..»*«^j..w  ^.^.^t.^  <s*  *t-  jQodoniuiL  B.  lu  tniuTozva  pcH 
id  part  at  the  truDk  o(  Uw  ni 


ascends  by  the  aide  of  the  correspondina  arteir,  crossee  the  transverse 
portion  of  the  dnodennm,  and  unites  behind  the  pancreas  with  tlie 
eplenic  in  the  formation  of  tbe  portal  vein. 

Tha  splenic  vein  commences  in  the  stractuTe  of  the  spleen,  and 
quits  that  organ  by  eevenl  Urge  branches ;  it  is  larger  than  the 
i^enic  artery,  and  perfectly  straight  in  ita  course.  It  pa»ea  hori- 
sontaily  iBwnrJs  behind  the  pancreas,  and  terminates  near  its  gi«Bter 
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end  by  uniting  with  the  superior  mesenteric  and  fonning  the  portal 
vein.  It  receives  in  its  course  the  vasa  brevia,  left  j;a8&o-epiploic, 
pancreatico-duodenal,  and  pancreatic  veins,  and  near  its  termination 
the  inferior  mesenteric  vein. 

The  gastric  veiiiB  for  the  most  part  take  the  course  of  the  cor- 
responding arteries,  those  of  the  large  end  of  the  stomach  terminat- 
ing in  the  splenic  vein,  and  the  right  gastro-epiploic  in  the  superior 
mesenteric.  Those  along  the  lesser  curvature  are,  however,  differ- 
ently arranged  to  the  arteries ;  they  are  two  in  number,  and  receive 
the  name  of  coronary  veins.  Of  these  the  one  placed  most  ante- 
riorly is  the  smallest :  it  runs  from  the  cardiac  towards  the  pyloric 
end  of  the  curve,  receives  branches  from  the  pylorus  and  upper  part 
of  the  duodenum,  and  ends  in  the  portal  vein.  The  posterior  oranch^ 
much  the  largest,  runs  from  the  pyloric  towards  the  cardiac  end, 
and  at  about  an  inch  and  a  half  from  the  oesophagus  winds  to  the 
posterior  surface  of  the  stomach,  crosses  the  splenic  artery,  and 
terminates  in  the  portal  vein  above  the  preceding. 

The  VENA  PORTJE,  or  portal  vein,  formed  by  the  union  of  the 
splenic  and  superior  mesenteric  veins  behind  the  pancreas,  ascends 
through  the  nght  border  of  the  lesser  omentum  to  the  transverse 
fissure  of  the  liver,  where  it  divides  into  two  branches,  one  for  each 
lateral  lobe.  In  the  right  border  of  the  lesser  omentum  it  is  situated 
behind  and  between  the  hepatic  arterv  and  ductus  communis  chole- 
dochus,  and  is  surrounded  by  the  hepatic  plexus  of  nerves  and 
lymphatics.  At  the  transverse  fissure  each  primary  branch  divides 
into  numerous  secondary  branches  which  ramify  tmrough  the  portal 
canals,  and  give  off  vaginal  and  interlobular  veins,  and  tlie  latter 
terminate  in  the  lobular  venous  plexus  of  the  lobules  of  the  liver. 
The  portal  vein  within  the  liver  receives  the  venous  blood  from  the 
capillaries  of  the  hepatic  artery. 

Ctommnnications  with  the  Systemic  Veins. — The  veins  fonning 
the  portal  system  communicate  with  those  of  the  systemic  system — 
(i)  By  the  inosculation  of  the  inferior  hsemorrhoioal  tributaries  of 
the  inferior  mesenteric  with  those  of  the  internal  iliac  ;  (2)  by  com- 
munications between  the  left  renal  vein  and  the  veins  of  the  intes- 
tines, especially  those  of  the  colon  and  duodenum ;  and  (3)  by  the 
inosculation  of  superficial  branches  of  the  i>ortal  veins  of  the  liver 
with  the  phrenic  veins. 

PULMONABY  VEINS. 

The  pulmonary  veins,  four  in  number,  return  the  arterial  blood 
from  the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  veins 
in  general,  in  the  area  of  their  cylinders  being  but  little  lar]^  than 
that  of  the  corresponding  arteries,  in  carrying  arterial  blood,  m  being 
devoid  of  valves,  and  in  accompanying  sin^y  each  brancn  of  the 
pulmonary  artery.  They  commence  in  the  capillanes  upon  the 
parietes  of  the  intercelluLEir  passages  and  air-cells,  anu  unite  to  form 
a  single  trunk  for  each  lobe.   The  vein  of  the  middle  lobe  of  the  r^t 
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lung  unites  with  the  superior  vein,  so  as  to  form  the  two  tmnki  wUch 
open  into  the  left  auricle.  Sometimes  they  remain  sepaimte,  and  then 
there  are  three  pulmonary  veins  on  the  rioht  aide.  The  li^  pol- 
monary  veins  pass  behind  the  risht  auricle  to  the  left  anride ;  the 
left  pass  in  front  of  the  descenoing  aorta;  they  both  pierce  the 
pericardium.  Within  the  lung  the  branches  of  the  pnlmoiuury  veiiii 
are  behind  the  bronchial  tub^  and  those  of  the  pulmonary  aiteiy 
in  front ;  but  at  the  root  of  the  lungs  the  veins  are  in  finmti  next 
the  arteries,  and  then  the  bronchu 

LYMPHATIC& 

Lymphatic  vessels  admit  of  a  threefold  division,  into  supeifidal, 
deep,  and  lacteals.  The  superfieicd  lymphaUc  veuds^  on  the  sm&oe 
of  the  body,  follow  the  course  of  the  veins,  and  pierce  the  deep 
fascia  in  convenient  situations,  to  join  the  deep  lymphatics.  On 
the  surface  of  organs  they  converge  to  the  nearest  lym{matic  tronka. 
The  superficial  lymphatic  glands  are  placed  in  the  moet  protected 
situations  of  the  superficial  fascia,  as  in  the  hollow  of  the  nam  imd 
groin  in  the  lower  extremity ;  on  the  inner  side  of  the  arm  in  the 
upper  extremity. 

The  deep  lymphatics,  fewer  in  number  and  somewhat  laiger  than 
the  superficial  vessels,  accompany  the  deeper  veins ;  ti^ose  nom  the 
lower  parts  of  the  body  converging  to  the  numerous  glands  seated 
around  the  iliac  veins  and  inferior  vena  cava,  and  terminating  in 
a  large  trunk  situated  on  the  vertebral  column,  the  thoracic  duct 
From  the  upper  part  of  the  trunk  of  the  body  on  the  left  side,  and 
from  the  lett  side  of  the  head  and  neck,  they  also  proc^d  to  the 
thoracic  duct  Those  on  the  right  side  of  the  head  and  neck,  right 
upper  extremity,  and  right  side  of  the  thorax,  form  a  distinct  duct 
wnich  terminates  at  the  point  of  junction  of  the  subclavian  with  the 
internal  jugular  vein  on  the  right  side  of  the  root  of  the  neck. 

The  lacteals  are  the  lymphatic  vessels  of  the  small  intestines; 
they  have  received  their  distinctive  appellation  from  conveying  the 
milx-like  product  of  digestion,  the  chyle,  to  the  great  centreo?  the 
lymphatic  system,  the  thoracic  duct  They  are  situated  in  the 
mesentery,  and  open  into  the  numerous  mesenteric  glands  in  their 
course.  When  digestion  is  not  proceeding  they  carry  transparent 
lymph,  like  the  otuer  lymphatics. 

The  lymphatic  vessels  and  elands  will  be  described  according  to 
the  arrangement  adopted  for  the  veins,  commencing  with  those  of 
the  head  and  neck,  and  proceeding  next  to  those  of  the  upper 
extremity,  lower  extremity,  and  trunk. 

LTMPHATI08  OF  THE  HEAD  AND  HEOK. 

Qlands.— The  superficial  lymphatic  glands  of  the  head  and 
flftce  are  small,  few  in  number,  and  isolated  ;  they  are — the  oceipOal, 
which  are  situated  near  the  origin  of  the  occipito-frontalis  muade  ; 
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potterior  auricular,  behind  the  ear ;  porofii,  on  the  ptirotid  gland ; 
itygomatic,  in  the  zvgomatic  fossa  ;  hiiecal,  on  tlie  buccinator  muBcle, 
and  tuhmcaiUary,  beneHth  the  marsin  of  the  lower  jaw.  There  are 
no  deep  iymphatic  glands  within  the  cianinm. 

The  anperficial  cervical  l^phatic  glandfl  are  few  in  number 
and  Bmalf;  thej  are  situated  in  the  (MDurse  of  the  external  jugular 
vein,  between  the  stemo-mastoid  and  trapezius  muscle,  at  the  root  of 
the  neck,  and  about  the  buryiu. 

The  deep  cervical  cluiiifl  (glandulcc  concatenate)  are  niuneroua 
and  of  larce  size ;  they  are  situated  around  the  internal  jugular  vein 
and  sheath  of  the  carotid  arterv,  by  the  ride  of  the  pharynx,  oeso- 
phagus, and  trachea,  and  extend  from  the  base  of  the  ^ull  to  the 
root  of  the  neck,  where  they  are  in  communication  with  the  lym- 
phatic vessels  and  glsjida  of  the  thorai. 

Ve^gls. — The  saperfidal  lymiAatlc  vessels  of  tba  head  and 
face  are  dispoeed  in  three  groups  :  oecipUai,  which  take  the  course 
of  the  occipital  vein  to  the  occi- 
pital and  deep  cervical  glands ; 
temporal,  which  follow  the 
branches  of  the  temporal  vein 
to  the  parotid  and  deep  cer- 
vical glands ;  and  facial,  which 
accompany  the  facial  vein  to 
the  snbmaxillary  lymphatic 
glands. 

The  deep  lymphatic  vessels 
of  tlie  head  are  the  meningMt 
and  ctrtbrai;  the  former  are 
situated  in  connection  with  the 
menii^eal  veins,  and  escape 
through  foramina  at  the  base  of 
the  skull,  to  join  the  deep  cer- 
vical glands.  The  chief  cerebral 
lymjihatia,  according  to  Foh- 
mann,  are  situated  on  the  surface 
of  the  pia  mater.  They  pass  most 
probably  through  the  foramina 
at  the  base  of  the  skull,  to  ter- 
minate in  the  deep  cervicol 
olands.  In  the  substance  of  the 
brain  the  lymphatic  capillaries 
form  periixucvliir  tpactt  or  can<dt 
around  all  the  blood-vesselB  ever 
are  in  communication  with  similar  spaces 
the  sub-arachnoid  space. 

The  lymphatic  veuels  of  the  cranial  cavi^  are  situated  in  the 
pia  mater  and  arachnoid,  and  in  the  choroid  plexuses  of  the  lateral 
ventricles ;    they  accompany  the  branches  of  the  vertebral  and 


n  to  their  smallest  ramifications,  and 
n  the  pia  mater,  and  with 
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internal  uirotid  uteriea,  and  leave  the  cnnial  cavi^  by  the  fi 
at  it*  base  U>  join  the  deep  cemcal  lymphAtica. 
The  deop  iTtnphatie  TeaaelB  of  ths  flue  proceed  from  tbe 

noaal  f oBsfp,  motltii,  «iid  phorfnx,  ukd 
terminate  in  the  sabnuwilurj  md 
deep  cervical  glands 
The  sapatfietal  and  dssp  eerrlal 


^land  ;  at  the  root  of  the  neck  tbef 
communicate  with  the  thoracie  lym- 
phatic veeeela,  and  terminate,  on  the 
right  side,  in  the  dnctm  Irmphaticni 
deiter;  on  the  left  in  uie  thonde 
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Qlandb.  —  The  BnpsrfieUl  17m- 
phatlc  gl&nds  of  the  arm  are  not 
more  than  four  or  five  in  number, 
and  of  verj  small  eiie.  One  or  two 
are  situated  near  tbe  median  basilie 
and  median  cephalic  vein,  at  the  bend 
of  the  elbow  ;  and  one  or  two  neat 
the  basUic  vein,  on  the  inner  aide  of 
the  upper  arm,  immediately  above 
the  elbow. 

The  deep  gljuidfl  in  the  forearm 
ore  eiceagively  small  and  infrequent ; 
two  or  three  may  be  found  in  the 
course  of  the  radial  and  ulnar  veseela 
In  the  upper  arm  there  is  a  chain  of 
small  glands,  accompanying  the  bi«- 
chial  artery. 

The  axillary  glands  are  ntune- 
rous  and  of  large  size.     Some  are 
closelv  adherent  to  the  vesiels,  others 
UK  dispersed  in  the  looae  cellular 
tissue  of  the  axilla,  and  a  small  chain 
may  be  observed  extending  along  the 
lower  border  of  the  pectoralis  major 
to  the  mammarr  gland,  leceiving  the 
Fio,    jM.  -  supjtfldmi    lymphatio  lymphatics  of  that  organ  ajid  of  the 
KHoii  and  gUnda  u[  tbe  uiii  md  front  of  the  chest  walL    A  nmiUr 
"*"*■  chain  is  found  along  the  lower  bor- 

der of  the  posterior  fold  of  the  axilla ;  it  receives  the  lymphatic 
veiaela  from  the  integument  of  the  back.    Two  or  three  anbclaviau 
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glands  are  sitnated  beneath  the  clavicle,  and  serve  as  the  medium  of 
communication  between  the  axillary  and  deep  cervical  lymphatic 
glands. 

Vessels. — The  snperfldal  lymiihatic  vessels  of  the  upper  extre- 
mitv  commence  on  the  fingers  and  take  their  course  along  tne  forearm 
to  the  bend  of  the  elbow.  The  greater  part  reach  their  destination 
by  passing  along  the  dorsal  surface  of  the  fingers,  wrist,  and  forearm, 
and  then  curving  around  the  borders  of  the  latter ;  out  some  few 
are  met  with  in  the  palm  of  the  hand,  which  take  the  direction  of 
the  median  vein.  At  the  bend  of  the  elbow  the  lymphatics  arran^d 
themselves  into  two  groups ;  an  internal  and  larger  group,  whidi 
communicates  with  a  gland  situated  just  above  the  inner  condyle, 
and  then  accompanies  the  basilic  vein  upwards  to  the  axilla  to  enter 
the  axillary  glands ;  and  a  smaller  group  which  follows  the  course 
of  the  cepmuic  vein.  Several  of  the  vessels  of  this  group  cross  the 
biceps  muscle  at  its  upper  part  to  reach  the  axillary  glands,  while 
the  remainder,  two  or  three  in  number,  ascend  with  the  cephalic 
vein  in  the  interspace  of  the  deltoid  and  pectoralis  major;  these 
latter  usually  join  a  small  gland  in  this  space  and  then  cross  ^e 
pectoralis  minor  muscle  to  become  continuous  with  the  subclavian 
iymphatic& 

Besides  the  lymphatic  vessels  of  the  arm,  the  axillary  glands 
receive  those  from  tne  integument  of  the  chest,  its  anterior,  posterior, 
and  lateral  aspect,  and  the  lymphatics  of  the  mammary  gland. 

The  deep  Ijnnpliatics  accompany  the  vessels  of  the  upper  extre- 
mity, and  communicate  occasionally  with  the  superficial  lymphatics. 
They  enter  the  axillary  and  subclavian  glands,  and,  at  tne  root  of 
the  neck,  terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the 
right  side  in  the  ductus  lymphaticus  dexter. 
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Glands. — The  superficial  Ijnnpliatic  glands  of  the  lower  extre- 
mity are  those  of  the  groin,  tnguincUj'  and  one  or  two  situated  in 
the  superficial  fascia  of  the  posterior  aspect  of  the  thigh,  just  above 
the  popliteal  region. 

The  ingnitml  glailds  are  divisible  into  two  groups;  a  superior 
group  of  small  size,  situated  along  the  line  of  roupart's  ligament, 
and  receiving  the  lymphatic  vessels  from  the  parietes  of  the  abdomen, 
gluteal  region,  permeum,  and  genital  organs ;  and  an  inferior  group, 
called  femoral  glandS)  of  larger  glands  clustered  around  the  internal 
saphena  vein  near  its  termination,  and  receiving  the  superficial  lym- 
phatic vessels  from  the  lower  extremity. 

The  deep  lymphatic  glands  are  the  anterior  tUnalj  poplitecUy  deep 
inguinal,  ghUeal^  and  itchiaiic. 

The  anterior  tibial  is  generally  a  single  gland,  placed  on  the 
interosseous  membrane,  by  the  side  of  the  anterior  tibial  artery  in 
the  upper  part  of  its  course. 
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uuuiuer,  &nd  Bm&lT, 

loose  cellular  tisaae  and  &t  of  the  pop- 

lit«Al  space. 

The  deep  ]<<r'*"^^  glHiilg.  leu  nnme- 
Tous  and  smaQer  than  the  enperficial, 
are  situated  near  tiie  femoral  veaaels  in 
tlie  groint  beneath  the  fascia  lata ;  tber 
communicate  with  the  enperficial  lym- 
phatice  through  the  HBphenoiu  opening. 

The  gluteal  and  iacU&tic  triads  ue 
placed  near  the  veaaels  of  that  name, 
above  and  below  the  pyriformiB  moade 
at  the  ({Teat  iachiatic  foramen. 


internal  and  external ;  the  xTUtnuU  and 
principal  ^roup,  commencing  on  the  dar> 
sum  and  inner  aide  of  the  foot,  aacend 
the  lej;  hj  the  side  of  the  internal  aa- 
phena  vein,  and, poMing  behind  the  inner 
condyle  of  the  (emur,  follow  the  direc- 
tion of  that  vein  to  the  groin,  where 
they  join  the  femoral  gpup  of  anpet- 
ficial  inguinal  glands.  The  greater  part 
of  the  efferent  vesaels  from  these  glands 
pierce  the  cribriform  fascia  of  the  ea- 

iihenous  opening  and  the  sheath  of  the 
emoml  vessels,  to  join  the  lymphatic 
glimd  situated  in  the  femoral  ring,  which 
serves  to  establish  a  commonication  be- 
tween the  lymphatics  of  the  lower  extre- 
mity and  those  of  the  trunk.  The  other 
elTerent  vessels  pierce  the  fascia  lata  to 
join  the  deep  glands.  The  vessels  which 

5 ass  upwanfs  from  the  outer  side  of  the 
orsum  of  the  foot  ascend  along  the  onter 
side  of  the  lee,  and  curve  inwards  across 
the  front  of  the  leg  just  below  the  knee, 
to  unite  with  the  lymphatics  of  the  inner 
side  of  the  thigh.  The  exlemat  jrouu 
consists  of  a  few  lymphatic  veaeela  which 
commence  on  the  onter  side  of  the  foot 
and  posterior  part  of  the  ankle,  and  accom- 
pany the  external  snphena  vein  to  the 
popliteal  re^Hon,  where  they  enter  the 
popliteal  glands. 
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The  deep  lyinpliatic  vessels  accompany  the  deep  veins,  and 
communicate  with  the  various  glands  in  their  course.  After  joining 
the  deep  inguinal  glands  they  pass  beneath  Poupart's  ligament,  to 
communicate  with  the  numerous  glands  situated  around  the  iliac 
vessels.  The  deep  Ivmphatics  of  the  gluteal  region  follow  the  course 
of  the  branches  of  the  gluteal  and  ischiatic  veins.  The  former  join 
the  glands  situated  on  the  upper  border  of  the  pyriformis  muscle, 
and  the  latter,  after  communicating  with  the  lymphatics  of  the 
thigh,  enter  the  ischiatic  glands. 

LYMPHATICS  OF  THE  TRUNK. 

The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads, 
superficial,  deep,  and  visceral 

The  superficial  Ijnnphatic  vessels  of  the  upper  half  of  the 
trunk  pass  upwards  and  outwards  at  each  side,  and  converge,  some 
to  the  axillary  glands,  others  to  the  glands  at  the  root  of  uie  neck. 
The  lymphatics  from  the  mammary  glands  follow  the  lower  border 
of  the  pectoralis  major,  communicating,  by  means  of  a  chain  of 
lymphatic  glands,  with  the  axillarv  glands.  The  superficial  lym- 
phatic vessels  of  the  lower  half  of  the  trunk,  gluteal  region,  peri- 
neum, and  external  organs  of  generation,  converge  to  the  superior 
group  of  superficial  inguinal  glands.  One  or  two  small  glanos  are 
situated  at  each  side  of  the  dorsal  vein  of  the  penis,  near  the  suspen- 
sory ligament ;  from  these,  as  from  the  superficial  lymphatics,  the 
efferent  vessels  pass  into  the  superior  group  of  supei^cial  inguinal 
glands. 

Qlands.— The  deep  lymphatic  glands  of  the  thorax  are  the 
intercostal,  anterior  mediastinal,  and  oesophageaL 

The  intercostal  glands,  of  small  size,  are  situated  on  each  side 
of  the  vertebral  column,  near  the  articulations  of  the  heads  of  the 
ribs,  and  in  the  course  of  the  intercostal  arteries. 

The  anterior  mediastinal  glands  are  situated  along  the  course 
of  the  internal  mammary  arteries  ;  they  are  six  or  seven  in  number 
at  each  side,  and  receive  the  lymphatic  vessels  from  the  anterior  wall 
of  the  chest,  the  mediastinum,  thymus  gland,  and  pericardium.   * 

The  {esophageal  or  posterior  mediastinal  glands,  fifteen  or 
twenty  in  number,  are  situated  in  the  course  of  the  oesophagus,  and 
receive  the  lymphatics  of  that  tube  ;  they  communicate  above  with 
the  deep  cervical  glands,  on  each  side  with  the  intercostal,  and  below 
with  the  abdominal  glands. 

Vessels. — The  deep  lymphatic  vessels  of  the  thorax  are 
the  intercostal,  internal  mammary,  and  diaphragmatic 

The  intercostal  lymphatic  vessels  follow  the  course  of  the  veins 
of  the  same  name  ;  and  reaching  the  vertebral  column,  curve  down- 
wards, to  terminate  in  the  thoracic  duct 

The  internal  mammaiy  lymphatics  commence  in  the  parietes 
of  the  abdomen  commumcating  with  the  epigastric  lymphatics. 
They  ascend  by  the  side  of  the  internal  mammary  vessels,  being 
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joined  in  their  course  hj  the  anterior  intercostals,  and  ftermiimte  it 
the  root  of  the  neck,  on  the  right  side  in  the  tributaries  of  the  diietiu 
lymphaticus  dexter;  on  the  left,  in  the  thoracic  dact  The  Ha- 
phrafpnatic  lymphatics  pursue  the  direction  of  their  covreapcmdiiig 
veins,  and  terminate,  some  in  front,  in  the  internal  mammaiy  ve^- 
eelB,  and  some  behind  in  the  posterior  mediastinal  lymphaticfl. 

Qlandb.— The  deep  Ijnnphatic  glands  of  the  abdoBMn  are 
the  lumbar  glands  :  they  are  numerous,  and  seated  aromnd  the 
common  iliac  vessels,  the  aorta,  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac, 
internal  iliac,  and  sacral. 

The  external  iliac  are  placed  around  the  external  iliac  vessek, 
being  in  continuation,  by  one  extremity,  with  the  femoral  lymphatics ; 
by  the  other  with  the  lumbar  glands. 

The  internal  iliac  glands  are  situated  in  the  course  of  the  inter- 
nal iliac  vessels,  and  the  sacral  glands  rest  on  the  concave  soifiEuse  of 
the  sacrum. 

Vessels. — The  deep  lymphatic  vessels  are  continued  npwardF 
from  the  thigh  beneath  Pou^ot's  ligament,  and  along  the  external 
iliac  vessels  to  the  lumbar  elands,  receiving  in  their  conrse  the  epi- 
gastric, circumflex  iliac,  and  ilio-lumbar  lymphatic  vessels.  Those 
from  the  parietes  of  the  pelvis,  and  from  the  gluteal,  ischiatic, 
and  obturator  vessels,  follow  the  course  of  the  internal  iliac  veins, 
and  uuite  with  the  lumbar  lymphatics.  The  lumbar  lymphatic 
vessels,  after  receiving  all  the  lympnatics  from  the  lower  extremities, 
pelvis,  and  loins,  terminate  by  several  large  trunks  in  the  recepta- 
culum  chyli. 

LYMPHATICS  OF  THE  VI8CEBA. 

Lungs.— The  Ijnnphatic  vessels  of  the  longs,  of  large  eixe, 
are  distributed  over  every  part  of  the  surface,  and  through  the 
texture  of  those  organs.  Thev  ore  divisible  into  a  superficial  set 
which  lies  immediately  beneath  the  pleura,  and  a  deep  set  which 
accompanies  the  ramifications  of  the  bronchial  tubes,  and  polmonary 
arteries ;  they  converge  to  the  bronchicU  glands,  ten  or  twelve  in  num- 
ber, situated  around  the  bifurcation  of  the  trachea  and  roots  of  the 
lungs.  Some  of  these  glands,  of  small  size,  may  be  traced  in  connec- 
tion with  the  bronchial  tubes  into  the  substance  of  the  lungs.  The 
efferent  vessels  from  the  bronchial  glands  unite  with  the  tracheal 
and  (Esophageal  glands,  and  terminate  on  the  left  side  in  the  thoracic 
duct  at  the  root  of  the  neck,  and  on  the  right  in  the  ductus  lym- 
phaticus dexter.  The  bronchial  glands  in  the  adult  present  a 
variable  tint  of  brown,  and  in  old  age  a  deep  black  colour.  In  in- 
fancy they  have  none  of  this  pigment,  and  are  not  to  be  distinguished 
from  lymphatic  glands  in  other  situations. 

Heart. — The  Ijnnphatic  vessels  of  the  heart  originate  in  the 
subserous  areolar  tissue  of  the  surface,  and  in  the  deeper  tissues  of 
that  organ,  and  follow  the  course  of  the  coronary  vessels,  principally. 
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along  the  right  border  of  the  heart  to  the  glands  situated  around  the 
arch  of  the  aorta,  and  to  the  bronchial  glands,  whence  they  proceed 
to  the  root  of  the  neck,  and  terminate  in  the  thoracic  duct  The 
carditic  glands  are  three  or  four  in  number. 

The  peiieardiac  and  thymic  lymphatic  vessels  proceed  to  join 
the  anterior  mediastinal  and  bronchial  glands. 

LivKB. — ^The  lymphatic  vesseLi  of  the  liver  are  divisible  into 
deep  and  superficial  Tlie  former  take  their  course  through  the 
portal  canals,  and  through  the  right  border  of  the  lesser  omentum, 
to  the  lymphatic  glands  situated  in  the  course  of  the  hepatic  artery 
and  along  the  lesser  curve  of  the  stomach.  The  tuperfidal  lym- 
phatics are  situated  in  the  areolar  structure  of  the  proper  capsule, 
over  the  whole  surface  of  the  liver,  The  lymphatics  of  the  convex 
surfeu^  are  divided  into  two  sets : — i.  Those  wnich  pass  from  before 
backwards ;  2.  Those  which  advance  from  behind  forwards.  The 
former  unite  to  form  trunks,  which  enter  between  the  folds  of  the 
lateral  ligaments  at  the  ri^ht  and  left  extremities  of  the  or^;an,  and 
of  the  coronary  ligament  in  the  middle.  Some  of  these  pierce  the 
diaphragm  and  join  the  posterior  mediastinal  glands ;  others  con- 
verge to  the  lymphatic  glands  situated  .around  the  inferior  cava. 
Those  which  pass  from  behind  forwards  consist  of  two  groups ;  one 
ascends  between  the  folds  of  the  broad  ligament,  and  perforates  the 
diaphragm,  to  join  the  anterior  mediastinal  glands  finally  emptying 
their  contents  into  the  ductus  lymphaticus  dexter ;  the  other  curves 
around  the  anterior  margin  of  the  liver  to  its  concave  surface,  and 
from  thence  to  the  glands  in  the  right  border  of  the  lesser  omentum. 
The  lymphatic  vessels  of  the  concave  surface  are  variously  distri- 
buted, according  to  their  position  ;  those  from  the  richt  lobe  ter- 
minate in  the  lumbar  glands ;  those  from  the  gall-bladder,  which  are 
large,  and  form  a  remarkable  plexus,  enter  the  glands  in  the  right 
border  of  the  lesser  omentum  ;  and  those  from  the  left  lobe  converge 
to  the  lymphatic  glands  situated  along  the  lesser  curve  of  the 
stomach. 

Spleen  and  Pancreas. — The  lymphatic  glands  of  the  spleen 
are  situated  around  its  hilum,  and  those  of  the  pancreas  in  the  course 
of  the  splenic  vein.  The  lymphatic  vessels  of  tnese  organs  consist  of 
two  sets,  superficial  and  deep ;  they  pass  through  their  respective 
glands,  and  join  the  aortic  glands  previously  to  terminating  in  the 
thoracic  duct. 

Stomach.— The  lymphatic  glands  of  the  stomadL  of  small 
size,  are  situated  along  the  lesser  and  greater  curve  of  that  organ. 
The  lymphatic  vessels,  as  in  other  viscera,  are  superficial  and  deep, 
the  former  originating  in  the  subserous,  the  latter  in  the  submucous 
tissue ;  they  pass  from  the  stomach  in  four  different  directions : 
some  ascend  to  the  glands  situated  along  the  lesser  curve ;  others 
descend  to  those  occupying  the  greater  curve  ;  a  third  set  pass  out- 
wards to  the  splenic  glands,  and  a  fourth  to  the  glands  situated  near 
the  pylorus  and  to  the  aortic  glands. 

lNTESTiKK8.—The  lympluitic  glands  of  the  small  intestine  are 
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Bitnated  between  the  layers  of  the  mesenterT,  in  tlie  mefthee  formed 
by  the  superior  mesenteric  artery,  and  are  tnence  named  TfumnUric 
glands,  Tliese  glands  are  most  numerous  and  largest^  superiorly, 
near  the  duo<lenum  ;  and,  inferiorly,  near  the  terminatioii  of  t&e 
ileum. 

The  Isnnphatic  vesselB  of  the  small  intestines  are  of  two  kinds : 
those  of  the  structure  of  the  intestine,  which  run  upon  its  surface 
previously  to  entering  the  mesenteric  glands ;  and  those  which  com- 
mence in  the  villi,  in  the  substance  of  the  mucous  membrane,  and 
are  named  lacteals. 

The  lacteals,  according  to  Henle,  commence  in  the  centre  of  each 
villus  as  a  caecal  tubulus,  which  opens  into  a  fine  network,  situated 
in  the  submucous  tissue.    From  this  network  the  lacteal  vessels 

Sroceed  to  the  mesenteric  glands,  and  from  thence  to  the  thoracic 
uct,  in  which  they  terminate. 

The  Isnnphatic  glands  of  the  large  intestines  are  situated 
along  the  attached  margin  of  the  intestine,  in  the  meshes  formed 
by  the  colic  and  htemorrhoidal  arteries  previouriy  to  their  dis- 
tribution. The  lymphatic  vessels  take  their  course  in  two  different 
directions;  those  of  the  c«ecum,  ascending  colon,  and  transverse 
colon,  after  traversing  their  proper  glands,  proceed  to  the  mesenteric 
glands,  and  those  of  the  descending  colon  and  rectum  to  the  lumbar 
glands. 

KiDNEY.^The  lymphatic  vessels  of  the  kidney  follow  the 
direction  of  the  blood-vessels  to  the  lumbar  glands  situated  arotmd 
the  aorta  and  inferior  vena  cava ;  those  of  the  supra-renal  capsiiles, 
which  are  very  large  and  numerous,  terminate  m  the  renal  lym- 
phatics. 

Pelvis.— The  Ijnnphatic  vessels  of  the  viscera  of  the  pelvis 
terminate  in  the  sacral  and  lumbar  glands. 

The  lymphatic  vessels  of  the  testicle  take  the  course  of  the 
spennatic  cord,  in  which  they  are  of  large  size ;  they  terminate  in 
tne  lumbar  glands. 

THORACIC  DUCT. 

The  thoracic  duct,  the  great  trunk  of  the  lymphatic  and  chylous 
system,  commences  in  the  abdomen  by  a  considerable  and  somewhat 
triangular  dilatation,  the  receptaculum  chyli,  which  is  situated 
on  the  front  of  the  body  of  the  second  lumbar  vertebra,  behind  and 
between  the  aorta  and  inferior  vena  cava,  and  close  to  the  tendon 
of  the  right  crus  of  the  diaphragm.  From  the  upper  part  of  the 
receptacmum  chyli  the  thoracic  duct  ascends  through  the  aortic 
opening  of  the  diaphragm,  and  along  the  front  of  the  vertebral 
column,  Ipng  between  the  thoracic  aorta  and  vena  azygos  and  upon 
the  right  intercostal  arteries,  to  the  fourth  dorsal  verteoTa.  It  then 
inclines  to  the  left  side,  passes  behind  the  arch  of  the  aorta,  and 
ascends  bv  the  side  of  the  oesophagus,  and  behind  the  perpendicular 
portion  of  the  left  subclavian  artery  to  the  root  of  the  necK  opposite 
the  seventh  cervical  vertebra,  where  it  imi^eB  a  sudden  carve  for- 
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wards  and  downwardB  in  front  of  the  eculenUB  astictu  miucle,  and 
terminateH  at  the  point  of  junction  of  the  left  sabdavj^  with  the 
left  internal  jugular  vein. 

The  thoracic  duct  is  about  eighteen  or  twenty  inchea  in  length, 
and  near  its  origin  aa  large  as  a  ^ooae  quill ;  aa  it  aacenda,  it 
diminiehes  in  aiie,  and  near  ita  termination  again  becomes  dilated. 


.  968.— Tho  count  uid 


domlDiJ  aortA,  ifaomoa  ]t# 
prindval  bniichvB  diviaed 
nau  tbeir  ori^,  4.  Ai^ 
UtIa  fnuomiDAU,  dividing 
Into  right  carotid  nod  riglil 

Ud.  6.  LeK  nibclBTiu. 
7.  Suportor  oi'm,  (onned 
bj  the  union  oftBJf-' — 
veim    InaDmlnAtje 

of  the  Intfimal  lugu 


tijacn.  II,  Tennlnitloi. 
or  the  IvBier  In  the  greater 
TeiiB  oiygoa  la.  a«cept»- 
culum  chyll ;  HTerJ  lym* 
ph&tlc   tninki    on    meen 

Hclc  duct,  dlrldlu  oppo 
■He   the  middle   at    the 


tba  poelerlor  Mp*ct  ol  Uw 
junction  of  tJw  iDtenu] 
'       '  '     nibcUttu 


Ij-mpbiiUoiu  dBxtm. 


At  the  middle  of  the  thorax  it  freqnentlj  divides  into  two  branches 
of  equal  size,  which  renuite  after  a  short  course ;  and  sometime*  it 
^vea  off  several  branches,  which  assume  a  pleiiform  arrangement 
'in  this  situation.  Occaaionallj  the  thoracic  duct  bifurcates  at  the 
upper  part  of  the  thorax  into  two  branches,  one  of  which  opens 
into  the  point  of  junction  hetwee    ''      ■'->'■  ■  ■       • 

vein,  wlule  the  other  proceeds 
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duct  on  the  left  side.  In  rare  instances  the  dnct  has  been  found  to 
tenninate  in  the  vena  azygos,  which  is  its  nonnal  destination  in 
some  mammalia. 

The  thoracic  duct  presents  fewer  valyea  in  its  oomae  than  lym- 
phatic vessels  ^nerally;  at  its  termination  it  is  proTided  with 
a  pair  of  semilunar  valves,  to  prevent  the  admiasion  of  venous 
blood. 

Branche& — The  thoracic  duct  receives  at  its  commencement  four 
or  five  large  lymphatic  trunks,  which  unite  to  form  the  receptaculum 
chyli ;  it  next  receives  the  trunks  of  the  lacteal  vessels.  Within 
the  thorax  it  is  joined  by  the  lymphatic  vessels  from  the  left  half  of 
the  thoracic  wall,  those  of  the  sternal  and  intercostal  elands,  those 
of  the  left  lung,  left  side  of  the  heart,  trachea,  and  cesopnagos,  and  at 
its  curve  forwards  in  the  neck  it  is  joined  by  lymphatic  trunks  from 
the  left  side  of  the  head  and  neck,  and  left  upper  extremity. 

The  ductus  lymphaticos  dexter  is  a  short  trunk  which  receiver 
the  lymphatic  vessels  from  the  right  side  of  the  head  and  neck, 
right  upper  extremity,  right  side  of  the  thorax,  right  lung,  and  one 
or  two  branches  from  the  upper  convex  surface  of  the  liver.  It 
terminates  at  the  junction  of  the  right  subclavian  with  the  rig^t 
internal  jugular  vein,  at  the  point  where  these  veins  unite  to  form 
the  right  vena  innominata  ;  and  is  provided  at  its  termination  with 
a  pair  of  semilunar  valves,  which  prevent  the  entrance  of  blood  from 
the  veins. 
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NEUROLOGY. 

The  nervous  sjrstem  consists  of  large  masses  of  nerve  matter  forming 
the  cerebro-spinal  axis,  of  lesser  centres  called  ganglia,  the  largest 
and  most  important  of  which  are  connected  vrith  the  nerves  distri- 
buted to  the  viscera,  of  the  peripheral  nerves,  and,  lastly,  of  certain 
modifications  of  the  latter  constituting  the  organs  of  sense. 

THE  OEBEBRO-SPINAL  AXIS. 

The  mass  of  nerve  matter  forming  the  cerebro-spinal  axis  is  con- 
tained in  the  cavitr  of  the  cranium  and  vertebral  canal ;  it  is  divided 
into  two  parts — the  eneephalon  or  brain  and  the  spinal  cordj  each 
lateral  half  of  these  centres  corresponds  accurately  with  the  other 
half,  the  two  parts  being  joined  together  by  connecting  bands  of 
nerve  tissue  called  comrMMuru.  The  brain,  contained  in  the  cranium, 
and  the  spinal  cord  occupying  the  vertebral  canal,  are  protected  by 
the  osseous  walls  of  those  cavities,  and  are  also  surrounded  bj 
meninges  or  membranes  which  support  them  and  convey  to  their 
substance  the  vessels  necessary  for  their  nutrition. 

The  great  centres  of  the  cerebro-spinal  nervous  system  are  most 
easily  understood  by  taking  them  up  in  the  following  order :  spinal 
cord,  medulla  oblongata,  cerebrum,  and  cerebellum  ;  thus  beginning 
with  the  more  simple  or  elementary  and  proceeding  to  the  more 
complex. 

SPINAL   OOBD. 

The  spinal  cord  of  the  adult,  from  fifteen  to  eighteen  inches  in 
length,  extends  from  the  foramen  magnum  to  opposite  the  lower 
border  of  the  body  of  the  first  lumbar  vertebra,  where  it  terminates 
in  a  conical  point  (conus  medullaris),  retained  in  position  by  the 
filum  terminale  ;  in  the  child,  at  birth,  the  cone  reaches  the  middle 
of  the  third  lumbar  vertebra,  and  in  the  embrvo  is  prolonced  as  fur 
as  the  lower  part  of  the  sacral  canaL    The  cora  presents  a  diflference 
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of  diameter  in  different  parte  of  ite  extent,  and  has  two  enlargements. 
The  uppermost  of  these  corresponds  with  the  origin  of  the  nerves 
destined  to  the  upper  extremities  (cervical) ;  and  the  lower  enlarge- 
ment (lumbar)  is  situated  near  ite  termination,  and  corresponds  with 
the  attachment  of  the  nerves  which  are  intended  for  the  supply  of 
the  lower  limbs.  The  cervical  enlargement  is  flattened  from  before 
backwards,  and  extends  from  the  third  cervical  vertebra  to  the  first 
dorsal ;  the  lumbar  enlargement  is  flattened  from  side  to  side,  and 
is  smaller  than  the  brachial  The  spinal  cord  gives  off  near  ite 
termination  that  assembla^  of  nerves  which  has  received  the  name 
of  eaiida  eauiruij'  the  cauda  equina  is  formed  bv  the  roote  of  the 
lumbar  and  sacral  nerves  elongated  by  the  growtn  of  the  spine,  the 
ganglia  of  the  posterior  roote  being  held  in  connection  with  the 
intervertebral  foramina  through  which  the  nerves  pass. 

The  spinal  cr)rd  is  held  in  ite  place  by  ite  connection  above  with 
the  medulla  oblongata  at  the  foramen  magnum,  and  below  by  the 
attachment  of  the  nlum  terminale  to  the  base  of  the  coccyx ;  laterally 
it  is  secured  by  a  membrane,  the  ligamentum  derUaium^  which  passes 
from  ite  lateral  aspect  to  join  the  dura  mater,  and  by  the  spinal 
nerves  which  are  nxed  to  the  membranes  and  bones  at  the  inter- 
vertebral foramina.  It  is  much  larger  than  the  canal  in  which  it 
lies,  being  separated  from  the  osseous  walls  by  the  membranes,  dura 
mater,  aruclmoid,  and  pia  mater,  by  venous  plexuses  and  areolar 
tissue. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presente  on  ite 
anterior  surface  a  fissure,  which  extends  into  the  cord  to  the  depth 
of  one-third  its  diameter,  and  is  occupied  bv  a  fold  of  pia  mater. 
This  is  the  anterior  median  fissure.  If  the  sides  of  tnis  fissure 
be  gently  separated,  they  will  be  seen  to  be  connected  at  the  bottom 
by  a  layer  of  white  substance,  the  anterior  white  commiasore. 
In  the  middle  line  behind  and  corresponding  with  the  anterior  fissure 
is  the  posterior  median  fissure,  which  conteins  a  few  blood-vessels 
and  a  little  connective  tissue.  It  extends  more  deeplv  into  the  cord 
than  the  anterior  fissure,  and  reaches  the  grey  substance  of  the 
interior  forming  the  posterior  grey  commissure.  These  two  fissures 
divide  the  spinal  cord  into  two  lateral  portions,  which  are  connected 
to  each  other  by  the  white  commissure  which  forms  the  bottom  of 
the  anterior  fissure,  and  by  a  mass  of  grey  matter  situated  behind 
it  On  each  side  of  the  posterior  m^ian  fissure  is  a  slight  line 
which  marks  the  limite  of  the  posterior  median  coliunns.  These 
columns  are  most  apparent  at  the  upper  part  of  the  cord,  and  become 
continuous  in  the  medulla  oblongata,  with  the  posterior  pyramids, 
or  funiculi  graciles. 

Two  other  lines  are  observed  on  the  medulla,  the  anterior  and 
posterior  lateral  sulci,  corresponding  with  the  attachment  of  the 
anterior  and  posterior  roote  of  the  spinal  nerves.  The  anterior 
lateral  stUcus  is  a  mere  trace,  marked  only  by  the  attachment  of 
the  filamente  of  the  anterior  roote ;  the  posterior  lateral  nUeut  is 
somewhat  more  evident. 
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Fio.  369.  —  Transrene  section  of  the 
apinal  cord,  showing  the  roots  of  the 
spinal  nerves,  x.  Antolor  root.  a. 
Posterior  root,  with  Its  ganglion. 


These  fisenres  and  snlci  indicate  a  division  of  the  spinal  cord 
into  three  pairs  of  columns,  namely,  anterior,  lateral,  and  pos* 
terior ;  or,  as  they  are  frequently 
described,  into  antero-lateral  and 
posterior. 

If  a  transverse  section  of  the 
spinal  cord  be  made,  its  internal 
structure  may  be  seen  and  exa- 
mined. It  will  then  appear  to  be 
composed  of  two  hollow  cylinders 
of  white  substance  placed  side  by 
side,  and  connected  by  a  narrow  white  commissure.  Each  cylinder  is 
filled  with  grey  substance,  which  is  connected  by  a  commissure  of 
the  same  matter  (grey  commissure).  The  form  of  the  grey  substance, 
as  observied  in  the  section,  is  that  of  two  irregularly  curved  or  cres- 
centic  lines  joined  by  a  transverse  band.  The  extremities  of  the 
curved  lines  corresponding  with  the  sulci  of  origin  of  the  anterior 
and  posterior  roots  of  the  nerves  are  termed  comua ;  the  anterior 
comu  is  short  and  thick ;  the  posterior  comn,  long  and  slender, 
reaches  nearly  to  the  surface  of  the  posterior  lateral  sulcus.  The 
back  part  of  the  posterior  horn  is  enlarged  and  is  called  the  caput 
comu  posteriorisj  the  constricted  portion  behind  this  being  distin- 
guished as  the  cervix  comtu  At  tne  tip  of  the  caput  comu  the  grey 
matter  has  a  semi-transparent  appearance,  and  was  called  by  Rolando 
the  substantia  dnerea  gelattnosa^ 

Filnin  Terminale. — This  is  a  fine  thread  which  passes  down  from 
the  conical  end  of  the  cord  to  be  attached  to  the  lower  part  of  the 
sacral  canal  or  base  of  the  coccyx ;  in  its  course  downwards  it  lies 
in  the  middle  of  the  nerves  forming  the  cauda  equina.  For  about 
half  its  length  it  contains  nervous  elements  continued  into  it  from 
the  cord,  contained  in  a  sheath  of  pia  mater,  the  latter  forming  the 
chief  portion  of  the  thread  and  being  the  means  by  which  the  cord 
is  held  in  place.  At  the  lower  part  of  the  vertebral  canal  it  is 
attached  to  the  dura  mater  and  wall  of  the  canaL 

Central  CanaL — In  the  centre  of  the  ^y  matter  of  the  cord 
there  is  a  minute  canal  lined  by  cylindrical  ciliated  epithelium, 
which  extends  upwards  into  the  fourth  ventricle,  and  down  into  the 
filum  terminale.  It  is  always  present  in  the  young  subject,  but  often 
in  the  spinal  cord  of  the  adult  it  becomes  indistinct  from  being 
filled  up  with  cells  and  granular  matter. 

Strncture  of  the  Spinal  Oord. — The  pia  mater  closely  invests 
the  spinal  cord,  and  sends  processes  into  the  anterior  and  posterior 
median  fissures,  which  convey  blood-vessels  for  the  interior  of  the 
cord.  Beneath  it,  and  not  usually  distinctly  separable  from  its 
structure,  is  a  covering  of  connective  tissue  from  which  processes 
pass  into  the  white  matter  of  the  cord  so  as  to  form  partial  septa 
between  its  several  parts ;  with  the  fibres  of  this  tissue  numerous 
gelatinous  cells  are  observed,  many  sending  prolongations  along  the 
fibrous  septa,  which  in  the  interior  of  the  coid  b^me  continuous 
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vith  fine  cells  forminft  a  delicate  nutrit  for  tlie  wipport  of  the 
lervuuB  elemenU.  Thia  matrix  baa  been  termed  by  Vuoiow  tuam- 
^ia;  the  celli  of  it  u* 
probably  modified  eon- 
nective-tiuae  coniiuclef; 
theatre  diitingnuhed  by 
their  minute  gnmole-like 
nuclei.  The  outer  ra- white 
part  of  the  cord  conssU 
chiefly  of  mednllated  nore 
fibrea  Ammged  longitu- 
dinally, the  lareer  uim 
'''^■B™»K  ih  u>^  u>  dia- 
meter, the  smaller  jAg; 
tranaverae  fibrea  fonaing 
the  nerve  roota  alao  oom 
the  white  matter  at  short 
interrala.  The  iimei  or 
Rrej  part  ia  compoaed  <^ 
nerve  cells  and  grey  or 
non  -  medullated  nenre 
fibres.  The  cells  are  <£ 
two  kind^  large  brsncbed 
cells  containingnnclei  and 
ha»  the  Miu.1  pigment,  and  amaU  cells 
imire.   i,  i.  Po*-  for  the  most  part  round, 

. 1,  centi»i  caiAL    4.  Poj-  gf,,^^  gf  them  beinf  ao 

-  -  -       .  fine  as  to  reaemble  nee 

;  nuclei.  The  large  cella  are 
.u.    ».  .u«.-  collectedintogroup8,tliere 
1  liia  Ulterior  beiogin  the  anterior  comn 
lu.*^'"™  ™°"  iianally  two  of  these,  one 
at  its  anterior,  the  other 
at  its  outer  port }  in  the  posterior  horn  the  raoet  important  eronp  ia 
1  large  one  placed  near  the  posterior  commiBsiire,  and  c^ed  by 
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Clarke  the  posterior  Tuiciilar  colama  (fig.  37^  '')■    -^  group  at 
'  n.    .      .      -       ,        J,  jj^^  outer  margin  of  the  grey  n    " 


large  cells  ia  alao  found 
about  midwa;  between  the 


and  postenor  horns ;  it  ia  named 


r  horn,  and 
t  is  formed 

of  medullated  fibres,  some  of  which  pass  into  the  anterior  column  of 
white  matter,  and  others  into  the  anterior  horn  of  grey  matter.  The 
potUrior  ammuture  consists  of  grey  nerve  fibrea  which  connect  the 
grey  columns  of  the  two  sides  and  pass  into  the  posterior  hams. 

Origia  of  thfl  NervBfl.— The  spmal  nerves  anse  by  two  roots,  the 
(listincti  ve  characters  of  which, outside  the  spinal  cord,  will  be  deacribed 
hereafter ;  their  connection  with  the  nerve  centre  is  here  noted. 
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The  anterior  roots  pass  through  the  substance  of  the  white  matter 
into  the  anterior  horns,  where  they  separate  and  can  be  traced  into 
the  antero-lateral  column  of  the  same  side,  while  some  seem  to  be 
connected  with  the  anterior  or  white  commissure. 

The  posterior  roots  have  very  wide  connections.  Some  pass  into 
the  deep  or  innermost  part  of  the  lateral  division  of  the  antero- 
lateral column.  Some  after  diverging  in  the  posterior  horns  are 
continued  upwards  and  downwards,  while  others  pass  across  the  grey 
column  into  the  opposite  half  of  the  cord. 

From  the  foregoing  description  it  will  appear  that  the  spinal  cord 
can  be  divided  anatomically  into  three  great  columns  or  strands  on 
each  side.  i.  The  posterior  column,  which  is  defined  by  being 
enclosed  within  the  posterior  horns  of  the  grey  matter ;  with  this 
the  roots  of  the  nerves  are  not  connected,  except  perhaps  by  some  few 
fibres.  2.  The  antero-lateral  column,  consisting  of  the  whole  remain- 
ing white  matter  of  the  cord.  3.  The  central  or  grey  column  with  its 
horns,  encased  by  the  two  former.  The  spinal  Cord  is  clearly  the 
channel  of  connection  between  the  brain  and  the  roots  of  the  spinal 
nerves,  but  the  anatomical  connection  of  the  nerve  fibres  it  is  impos- 
sible to  demonstrate.  That  some  of  the  fibres  are  continuous  through- 
out the  whole  length  of  the  spinal  cord  is  extremely  probable,  but 
that  many  more  are  oblique  is  proved  by  the  view  of  sections  at 
almost  auv  point  The  following  interpretation  of  the  connection 
between  the  roots  of  the  nerves  and  the  columns  of  the  coid,  is 
founded  on  the  well-known  experiments  of  Dr.  Brown-S6quard. 

The  posterior  columns  are  not  in  any  way  concerned  in  the  trans- 
mission of  sensory  or  motor  impressions. 

The  anterior  and  the  greater  portion  of  the  lateral  part  of  the 
antero-lateral  column  serves  to  transmit  motor  impulses  to  the 
anterior  roots  of  the  same  side. 

The  gre}r  column,  and  probably  that  part  of  the  antero-lateral 
column  which  lies  deep  in  the  hollow  of  the  crescent  between  the 

Fio.  ayx.— -TranffTerse  section  of  the  spinal  cord.  z.  Potterlor 
column,  a.  Antero-lat«ral  column.  3.  Deep  part  of  the  Mme 
enclosed  between  the  anterior  and  poeteri<nr  homt  of  tbo  grey 
column.    4.  Central  or  grey  column. 

anterior  and  posterior  comua  is  the  channel  for  sensory  impulses 
to  travel  from  the  posterior  roots  upwards,  but  these  sensory  impulses 
pass  at  once  across  into  the  opposite  half  of  the  cord.* 

The  grey  matter,  besides  being  the  channel  for  sensation,  is  also 
the  principal  centre  of  reflex  action. 

*  The  anatomical  description  of  the  columns  of  the  cord  differs  slightly  from  that 
which  Dr.  Brown-S^uara  has  deduced  from  his  experiments,  inasmuch  as  there  is 
included  in  the  sensory  column  the  deep  part  of  the  antero-lateral  column.  It  seems 
to  the  Editors  that  experiments  which  propose  to  divide  the  whole  of  the  white 
mattco*  leaving  the  grey  entire,  cannot  De  done  with  the  precision  necessary  for 
physiological  deduction.  In  fact,  in  the  experiments  recorded,  when  the  knife  was 
made  to  pass  so  close  to  the  central  canal  as  to  ensure  the  diyidon  of  all  the  white 
matter,  sensation  was  impaired.  The  Sditors  beUeve  that  it  was  so  because  the  deep 
part  of  the  antero-lateral  column  was  included  in  the  ■eetifini. 
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THE    ENOEPHALON. 

The  encephalon,  or  that  part  of  the  cerebro-spinal  centre  contained 
within  the  cranium,  consiBts  of  the  medulla  oblongata  and  meao- 
cephalon,  cerebrum,  and  cerebellum.  The  whole  mass  weisfhs  on 
an  average  about  fifty  ounces  for  the  male,  and  forty-four  iot  the 
female. 

MEDX7LLA  OBLONGATA. 

The  medulla  oblongata  is  the  upper  enlarged  portion  of  the  spinal 
cord.  It  is  oblique  in  its  position,  its  upper  surface  looking  upwards 
and  backwards,  and  its  lower  downwards  and  forwards ;  uie  former 
constitutes  the  floor  of  the  fourth  ventricle,  the  latter  lies  on  the 
basilar  portion  of  the  occipital  bone.  It  is  somewhat  conical  in 
shape,  and  a  little  more  than  an  inch  in  length,  extending  from  the 
pons  Varolii  to  a  point  corresponding  with  the  upper  border  of  the 
atlas.  On  the  middle  line,  in  front  and  behind,  the  medulla  oblon- 
gata is  marked  by  two  vertical  fissures,  the  anterior  and  posterior 
median  fissures,  which  divide  it  superficially  into  two  symmetrical 
lateral  cords  or  columns,  and  are  continuous  with  the  anterior  and 
posterior  fissures  of  the  spinal  cord  ;  whilst  each  lateral  column  is 
subdivided  by  shallow  grooves  into  four  smaller  divisions,  namely, 
the  anterior  pyramids,  olivary  bodies,  restiform  bodies,  and  posterior 
pyramids. 

The  anterior  psrramids  are  two  narrow  convex  cords,  tapering 
slightly  from  above  downwards,  and  situated  one  on  either  side  of 
the  anterior  median  fissure.  At  about  an  inch  below  the  pons  they 
communicate  across  the  fissure  by  a  decussation  of  their  nbres  (the 
decussation  of  the  pyramids),  and  at  their  point  of  entrance  into  the 
pons  are  constricted  into  round  cords.  The  fissure  is  somewhat 
enlarged  by  this  constriction,  and  the  enlarged  space  has  received 
the  name  of  foramen  caecum  (Vicq  d' Azyr)  of  the  medulla  oblongata. 

The  decussation  of  the  pyrainids  does  not  involve  the  whole  of 
the  fibres  of  those  bodies,  but  chiefly  affects  the  strands  placed  most 
internally  ;  the  greater  number  of  fibres  are  derived  from  the  deep 
part  of  the  lateral  column  of  the  cord,  they  come  to  the  surface  by 
aisplacing  those  of  the  anterior  colunm  outwards,  and  cross  to  the 
anterior  pyramid  of  the  opposite  side ;  the^  are  accompanied  by 
some  fibres  derived  from  the  posterior  part  of  the  grey  matter  of  the 
cord.  The  outer  portion  of  each  pyramid  does  not  decussate;  it 
consists  of  fibres  derived  from  the  anterior  column  of  the  same  side 
of  the  cord. 

The  olivary  bodies  (named  from  some  resemblance  in  shape  to 
an  olive)  are  two  oblong,  oval-shaped  convex  bodies,  of  about  the 
same  breadth  as  the  anterior  pyramids,  about  half  an  inch  in 
length,  and  somewhat  larger  above  than  below.  The  olivary  body  is 
situated  immediately  external  to  the  anterior  pyramid,  hx)m  which, 
dnd  £rom  the  restiform  body,  it  is  separated  oy  a  groove.  In  this 
groove  Bome  longitudinal  &\>xea  vc^  «^uN)\aOcL  "^^s^  q\!l  es^h  side  of 
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the  olivary  body ;  they  are  contiimoas  with  the  fibres  of  the  anterior 
column  of  the  cord.  Beiii^  joined  bj' fibres  origiiiatiiig  in  the  olivarj' 
nucleus  tbej  form  the  ohvary 
fasciculua  ;  traced  throiwb  the 
Bubstance  of  the  pons  Varolii 
they  will  be  found  to  terminate 
in  the  corpora  quadrigemina 
and  cerebral  bemiapheree.  Be- 
sides these  there  are  other  fibres 
which  curve  round  the  lower 
part  of  the  corpus  olivare,  these 
are  the  am/orm  ^  brM,  and  seem 
to  be  fibres  of  the  anterior 
nyramids  proceeding  to  join 
those  of  the  restiform  column. 
When  examined  by  section  the 
olivary  body  is  found  to  be  a 
sangUon  deeply  embedded  in 
the  medulla  oblongata,  and 
meetiiw  its  fellow  at  the  middle 
line  b^ind  the  anterior  pyra- 
mid. The  ganglion  of  the 
olivary  body  {corpus  dentatum, 
olivary  nucleus).  Like  that  of 
the  cerebellum,  ia  a  vellow- 
ish-Krey  dentat^  capsule,  open  p,„ 
behind,  and  containing  orey 
substance  and  transTerse  white 
fibreo.  The  nervous  filaments 
which  spring  from  the  groove 
on  the  anterior  border  of  the 
olive  are  those  of  the  hypo- 
glossal nerve ;  and  those  on 
ita   posterior   border  are   the 

glosBo-pharyngeal,  pneumogas-  n.  opmai  MOB—ory,  ib.  uypwiovaL 
trie,  and  accessory  part  of  the  ^ir^.'^S'^.SSi^  ''■  ■«™>  •I*"' 
spinal  accesBory, 

The  restiform  bodies  (ratit,  a  rope)  comprehend  the  greater  part 
of  the  posterior  half  of  each  lateral  column  of  the  medulla  oblongata. 
They  are  separated  from  the  olivaiy  bodies  by  the  grooves  already 
spoken  of;  posteriorly  they  are  divided  from  each  other  by  the 
posterior  m^ian  fissure  and  fourth  ventricle,  and  superiorly  they 
divei^  and  curve  backwards  to  enter  the  cerebellum,  and  con- 
stitute its  inferior  peduncles.  The  restiform  body  is  crossed  near 
its  entrance  into  the  cerebellum  by  the  auditory  nerve,  the  choroid 
plexus  of  the  fourth  ventricle,  and  the  pneumogastric  lobule. 

Along  the  posterior  border  of  each  restiform  body,  and  marked 
off  from  that  body  bv  a  groove,  is  a  narrow  white  cord,  separated 
from  its  fellow  by  Uie  posterior  fissure.    These  narrow  cords  are 
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tenned  the  posterior  pyramids  (fsBcicnli  graciles).  They  aie  c<m- 
tinuouB  witn  the  posterior  median  columiiB  of  the  spinal  o<nd.  Each 
fasciculus  forms  an  enlargement  (processus  clavatns)  at  its  upper 
end,  and  is  then  lost  in  the  fascicuh  teretes  of  the  floor  of  the  fourth 
ventricle ;  the  fibres  accompany  those  columns  to  the  oerebrom. 
The  posterior  pyramids  are  the  lateral  boundaries  of  the  nib  of  the 
calamus  scriptorius. 

The  remaining  portions  of  the  medulla  oblongata  Tisible  £rom  the 
exterior,  are  the  two  slightly  convex  columns  which  enter  into  the 
formation  of  the  floor  of  the  fourth  ventricle.  These  columns  are 
the  fasciculi  teretes  (innominata).  The  fasciculi  teretes  are  coated 
with  grey  nerve  matter,  and  are  crossed  by  three  or  four  white  deli* 
cate  banas  called  the  linea  transverscBy  which  are  the  fibres  of  origin 
of  the  auditory  nerve. 

The  medulla  oblongata  is  the  continuation  upwards  of  the  columns 
of  the  spinal  cord,  besides  containing  a  collection  of  ganglia  or 
special  centres  of  the  most  important  cranial  nerves.  The  mode  in 
which  the  various  component  parts  of  the  spinal  cord  pass  up  into 
the  medulla  and  through  it  to  the  mesocephalon  is  rather  complex 
and  has  given  rise  to  imnecessary  complication  in  description ;  the 
following  is  a  simple  accoimt  of  the  probable  arrangement  of  its 
fibres. 

The  anterior  pyramids,  which  are  shaped  like  a  long  wedge  (see 
fig.  273),  are  the  direct  continuation  upwards  of  the  anterior  or  motor 
part  of  the  antero-lateral  column  of  the  cord — the  decussation  per- 
mitting most  of  the  fibres  of  one  side  of  the  cord  to  pass  into  the 
opposite  side  of  the  medulla. 

The  greater  part  of  the  remaining  fibres  of  the  antero-lateral 
column,  together  with  the  posterior  column  of  the  cord,  diverge 

from  it  at  the  calamus  scrin- 
torius,  and  are  directed  outwaros 
and  backwards  towards  the  cere- 
bellum, forming  the  restiform 
column. 

The  posterior  pyramids  or  pro- 
cessus graciles,  after  running 
along  the  inner  edge  of  the  pos- 
terior column,  sink  down  and  be- 
come continued  into  the  fasciculi 
teretes  of  the  fourth  ventricle. 

The  remaining  portions  of  the 
medulla  are  the  olivary  bodies 
and  fasciculi  teretes  of  the  fourth 
ventricle.  These  two  seem  to  be 
the  direct  continuation  upwards 
of  the  central  or  grey  column  of  the  cord,  together  with  the  deeper 
part  of  the  antero-lateral  column  of  the  cord,  formerly  alluded  to  as 
lying  in  the  hollow  of  the  crescent  between  the  anterior  fmd  poste- 
rior horns  of  the  grey  column.    In  the  spinal  cord  this  deep  oential 


Fio.  373.— Diagrammatio  section  of  the 
medulla  oblongata,  i.  Anterior  pyra- 
midal or  motor  column,  a.  Bestuorm 
column.  3.  Oliyary  body.  4.  Fasci- 
culi teretes  in  fourth  Tontride.  5.  Cor- 
pus dentatum  in  olirary  body.  The 
oliyary  or  sensory  column  is  shaded. 
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part  is  concealed,  by  being  overlaid  by  the  posterior  and  superficial 
layer  of  the  antero-lateral  columns,  but  in  tne  medulla  it  comes  into 
view,  behind  in  consequence  of  the  separation  and  diver^nce  of  the 
restiform  tract,  and  in  front  by  the  projection  of  the  olivary  body, 
which  here  crops  out  and  separates  the  anterior  pyramidal  from  the 
restiform  continuations  of  the  antero-lateral  column.  In  this  view 
the  whole  thickness  between  the  olivary  bodv  and  fasciculi  teretes 
is  the  olivaiy  column,  which  thus  consists  of  white  fibres  derived 
from  the  before-mentioned  deep  part  of  the  antero-lateral  column 
and  other  superadded  white  fibres,  together  with  the  grev  or  vesi- 
cular column  of  the  cord  ;  and  in  addition  the  nucleus  of  the  olivary 
body  and  the  special  collections  of  grey  matter  which  form  the  centres 
of  origin  of  the  special  nerves  of  the  medulla.  Through  this  olivary 
column  sensation  is  transmitted  upwards  from  the  central  parts  of 
the  spinal  cord. 

THE  MESOOEPHALON. 

The  mesocephalon,  considered  as  a  separate  division  of  the  en- 
cephalon,  may  be  defined  as  that  portion  corresponding  internally 
to  the  prominence  of  the  pons  Varolii  on  the  suilace.  it  is  limited 
below  oy  the  medulla  oolongata,  above  by  the  crura  cerebri,  on 
each  side  by  the  hemispheres  of  the'cerebellum,  in  front  by  the  pons, 
and  behind  by  the  corpora  quadrigemina.  Its  complex  system  of 
fibres  serves  to  connect  the  medulla  oblongata  with  the  cerebrum, 
the  cerebellum  with  the  cerebrum,  and  the  two  lateral  halves  of  the 
cerebellum  with  each  other. 

The  pons  Varolii  is  a  convex  arch  of  white  matter,  situated 
above  the  medulla,  and  extending  from  side  to  side,  slightly  con- 
stricted where  it  enters  the  cerebellum  at  each  side,  to  form  part  of 
the  cms  cerebelli.  The  transverse  direction  of  its  fibres  point  it  out 
as  the  inUrcerebellar  commissure.  In  the  middle  it  is  grooved  for  the 
basilar  artery.  On  viewing  a  section  of  the  pons,  it  will  be  seen 
that  it  is  not  wholly  or  chiefly  composed  of  transverse  fibres,  but 
that  it  is  traversed  by  strands  of  longitudinal  white  matter,  and 
contains  deposits  of  grey  nerve  matter.  The  longitudinal  strands 
are  not  collected  into  one  bundle,  but  alternate  with  transverse 
bands  of  the  true  fibres  of  the  pons,  so  that  it  is  only  the  superficial 
transverse  bands  of  the  pons  which  conceal  the  more  complex 
arrangement  of  nerve  matter  within. 

To  understand  the  anatomy  of  this  underlying  mass,  it  will  be 
convenient  to  study  what  is  seen  on  a  longitudinal  section  of  the 
brain,  made  a  little  to  one  side  of  the  mesial  line,  and  in  explaining 
this,  the  description  refers  to  parts  above  the  mesocephalon,  as  weU 
as  to  the  parts  of  the  medulla  oblongata.  In  such  a  section  (see  fig. 
274)  the  three  strands  of  the  medmla,  the  anterior  pyramidal,  the 
olivary,  and  the  restiform,  can  be  seen.  The  restiform  can  be  traced 
turning  backwards  into  the  cerebellum.  The  anterior  pyramidal 
can  be  traced  through  below  the  surface  of  the  pons,  forward  into  a 
bar  of  white  matter,  which  emerges  at  the  upper  edge  of  the  ponsu, 
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tuiil  is  called  the  cnu  cerebri.  It  Ib  eaaj  to  TecofmiM  thu  tnck  m 
the  continuation  upwards  of  the  motor  column,  and  if  the  Mcticxi  be 
followed  Btill  farther,  it  will  be  found  that  this  expands  inta  t,  peat- 
sluiped  body,  consiBtiii^  of  streaks  of  white,  with  dark-gr^  or  brown 
nerve  matter  interrenins.  This  is  the  eorjnu  itriadim,  the  anterior 
or  motor  ^nfilion  of  the  brain. 

The  olivarj'  or  central  column  can  in  like  manner  be  bsced 
through  n  dee^r  layer  of  the  pons,  and  will  also  be  fonnd  to 
emerge  above  it  as  the  posterior  part  of  the  ervt  cerefrrs  being 
separateil  from  the  former  part  bj  a  collection  of  dark-grey  nerre 
matter  called  the  locu$  niger.    Traced  farther  on,  this  cotnmit  it 
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found  to  expand  into  a  round  bnlb  of  a  grey  or  coffee  colour,  situated 
immediately  behind,  and  resting  against  the  corpus  striatum,  and 
called  the  thalamus  opticui.  The  column  is  the  continuation  up- 
wards of  the  sensory  tract,  and  the  bulbous  expansion  is  the  sensorr 
ganglion. 

At  the  bock  part  of  the  section  will  be  seen  a  band,  which  pro- 
ceeds from  the  centre  of  the  cerebellum  onwards  towards  the 
thalamus  opticus,  and  before  reaching  it,  has  two  little  pea-like 
elevations  on  it,  the  interior  of  which  contains  grey  matter;  the 
band  is  the  •procetttu  e  tertbeilo  ad  ttttes,  or  cerebro-cerebellar  com- 
iniasaie,  and  the  pen-Uke  elevations  are  the  corpora  qvadriganitia. 


usually  t«naed  the 
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or  nata  and  teOa,  The  band  alluded  to  forma  part  of  the  crus 
ceiebelli.  Between  the  two  procanu  eerebdli  is  a  space  called  the 
fourth  ventricle,  and  this  U  covered  in  by  a  thin  veil  of  whitish-nrey 
matter,  stretched  between  the  two  bands,  and  called  the  vatvt  of 

Besides  the  strands  already  mentioned,  another  small  collection  of 
fibres  is  described  as  leaving  the  anterior  pyrainidal  tract  close  to 
the  olivary  body,  and  ascending  deeply  through  the  pons  to  be 
connected  with  the  corpora  quadri^mina.  Whether  these  fibrea 
really  belong  to  the  anterior  pyramid,  or  to  the  colomn  connected 
with  theollvary  body,  is  doubtful,  but  they  are  " 

olivan)  faieioUtu.  It  seems  better,  however,  to  n 
offshoot  of  the  primary 
coluTnn,  and  to  retain 
the  name  olivary  eottimn 
for  the  part  already 
described  as  ascending 
to  the  thalamus  opticus 
from  the  central  part  of 
the  spinal  cord. 

The  fibres  from  these 
columns  do  not,  however, 
terminate  in  the  corpus 
striatum  and  thalamus 
opticus,  hut  are  continued 
onwards  into  the  white 
subatance  of  the  brain, 
which  lies  beyond  these 
ganglia,  and  is  connected 
with  them  in  front,  out- 
side, and  below  them.  By 
thifi,  the  white  fibroua  pig. 
substance  of  the  brain,  the 
columns  of  the  medulla 
oblongata,  and  the  collec- 
tions of  vesicular  nerve 
matter  which  form  the 
special  centres  in  it,  and 
the  mesocephalon,  are  connected  with  the  convolutions  which  exist 
on  its  surface.  In  this  view  the  brain  is  just  an  expansion  of  the 
columns  of  the  cord,  with  the  addition  of  nerve  centres  connected 
with  the  special  nerves  of  the  head,  and  others  which  seem  to  be 
related  to  the  operations  of  the  mind. 

The  two  sides  of  the  brain  are  connected  with  each  other  by  com- 
missures, the  principal  of  which  is  the  conma  callosnm,  the  descrip- 
tive anatomy  of  which  will  be  included  in  the  account  of  tne 
dissection  of  the  brain,  but  at  present  it  may  be  stated  that  it  con- 
sists of  a  thick  band  of  white  nerve  matter,  the  antero-po«terior 
measurement  of  which  is  about  one-half  of  the  length  of  the  eace- 
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phalon.  The  fibTes  of  which  it  is  composed  are  paraUel  and  transrene, 
and  extend  from  the  convolutions  of  one  hemiBphere  to  those  of  the 
other. 

The  white  matter  of  the  cerebrum  therefore  maj  be  considered  as 
composed  of  fibres  radiating  out  from  the  corpus  striatam  and 
thalamus  opticus,  and  of  transverse  fibres  belonging  to  the  corpus 
calloeum  ;  but  it  must  be  remembered  that  no  direct  continuation 
of  fibres  can  be  traced  between  the  medulla  and  the  conycdntionis 
and  certainly  the  white  matter  of  the  brain  contains  an  amonnt  of 
fibres  out  of  all  proportion  to  the  small  quantity  in  the  columns  of 
the  cord.  Besides  tne  three  sets  of  fibre  above  alluded  to,  there 
have  to  be  added  certain  longitudinal  fibres  forming  what  may  be 
considered  antero-posterior  commissures  and  the  small  transverse 
commissures  seen  in  the  third  ventricle. 

Oourse  of  the  Fibres  in  the  Medulla. 

The  foregoing  general  description  of  the  brain  and  its  connections 
will  have  prepared  the  student  for  the  careful  study  of  their  several 
parts ;  but  it  will  be  necessary  before  entering  on  this  that  he  should 
receive  a  more  exact  account  than  has  been  given  above  of  the  course 
of  the  nerve  fibres  from  the  spinal  cord  through  the  medulla  oblon- 
gata and  crura  cerebri  to  the  brain. 

The  strands  or  column  of  the  spinal  cord  have  been  described 
above  (p.  479)  as  three  in  number  on  each  side,  namely,  the  ante- 
rior, lateral,  and  'posterior,  but  a  portion  of  the  latter  is  marked  off 
from  the  rest  by  an  imperfect  septum,  and  forms  the  posterior 
median  column  j  it  is  most  distinct  in  the  cervical  and  upper  dorsal 
region. 

The  anterior  column  when  it  reaches  the  lower  part  of  the 
anterior  pyramids  gets  displaced  outwards  by  the  fibres  which  cross 
from  the  lateral  column  of  the  opposite  side  in  the  decussation  of 
the  pvramids ;  it  then  divides  into  three  sets  of  fibres  which  may 
be  called  external,  middle,  and  internal.  The  external  set  constitute 
the  arciform  fibres  described  above  as  passing  below  the  olivary  body 
to  reach  the  restiform  column  ;  they  are  continued  along  with  it  to 
the  cerebellum.  The  internal  fibres  ascend  in  the  outer  part  of  the 
anterior  pyramid,  and  pass  through  the  pons  along  with  those 
derived  from  the  lateral  column  of  the  opposite  side  of  the  cord ; 
in  the  cms  cerebri  they  form  the  upper  portion  or  cnuta  of  that 
band,  and  may  be  traced  into  the  corpus  striatum  or  motor  ganglion 
of  the  cerebrum.  The  middle  fibres  form  two  strands  which  pass 
on  each  side  of  the  olivary  body,  and,  uniting  at  its  upper  boitier, 
are  joined  by  a  few  fibres  derived  from  the  olivary  nucleus,  so  as  to 
form  what  is  known  as  the  olivary  fasciculus,  Tnis  runs  along  the 
outer  side  of  the  cms  cerebri,  where  it  is  called  the  fillet,  and  divides 
into  two  portions,  one  of  which  ends  in  the  corpora  quadrigemina, 
and  the  other  passes  with  the  upper  part  of  the  cms  to  the 
ceTehrvLUL 
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The  lateral  column  at  the  base  of  the  olivary  body  divides  into 
three  strands ;  the  external  of  these  passes  to  tne  restiform  body, 
and  with  it  is  continued  to  the  cerebellum.  The  middle  strand 
passes  upwards  on  the  same  side  of  the  medulla  to  the  upper  surface 
of  the  ouve  as  the  fasciculus  teres  which  forms  the  floor  or  the  fourtii 
ventricle ;  higher  up  it  constitutes  the  upper  portion  of  the  cms 
cerebri,  and  is  called  the  tegmentwnij'  traced  upwuds  to  the  cerebrum 
it  is  found  to  terminate  in  the  thalamus  opticus.  The  internal  fibres 
cross  to  the  anterior  column  of  the  opposite  side  of  the  medidla 
oblongata,  and  are  continued  with  them  to  the  cms  cerebri  and 
corpus  stnatum. 

The  iKMrterior  column  passes  entirely  into  the  restiform  body, 
but  some  of  the  fibres  of  the  latter  join  the  posterior  pyramid  and 
with  it  pass  upwards  to  join  the  £e»cicu1us  teres  of  the  same  side,  and 
80  are  continued  to  the  uialamus  opticus  of  the  cerebrum. 

The  posterior  median  column  forms  the  posterior  pyramid  of 
the  medulla ;  at  about  the  middle  of  the  fourth  ventncle  it  sinks 
into  the  general  level  of  the  fasciculus  teres,  and  is  continued  alone 
with  the  fibres  of  that  strand  to  the  tegmentum  of  the  cms  and 
thence  to  the  cerebrum. 

The  connections  and  course  of  the  fibres  of  these  columns  will  be 
better  understood  by  a  reference  to  the  plan  given  on  the  next 
page  (fig.  276). 

OEBEBBUIC. 

The  cerebrum  presents  on  its  surface  a  number  of  slightly  convex 
elevations,  the  convolutions  (gyri),  which  are  separated  from  each 
other  by  sulci  of  various  depm.  It  is  divided  superiorly  into  two 
hemispheres  by  the  great  longitudinal  fissure,  whicn  lodges  the  falz 
cerebri,  and  marks  the  original  development  of  the  brain  by  two 
symmetrical  halves. 

Each  hemisphere  admits  of  division  into  five  lobes — frontal, 
parietal,  occipital,  temporo>sphenoidal,  and  central  The  JrontcU  lobe 
rests  on  the  roof  of  the  orbit,  and  is  separated  from  the  temporo- 
sphenoidal  by  the  fissure  of  Sylvius.  Tne  temporo-ephenoidal  lobe  is 
received  into  the  middle  fossa  of  the  base  of  the  skull,  and  is  sepa- 
rated from  the  posterior  by  a  slight  impression  produced  by  the 
ridge  of  the  petrous  bone.  The  oecipitcd  lobe  is  supported  by  the 
tentorium.  The  central  lobe,  or  island  of  Reil,  lies  in  the  fissure  of 
Sylvius,  and  is  covered  by  the  convolutions  of  the  temporo-sphenoidal 
and  parietal  lobes. 

BASE  OF  THE  BBAIN. 

The  student  should  first  study  the  base  of  the  brain  ;  for  this 
purpose  the  orcan  should  be  turned  upon  its  upper  surface.  The 
arachnoid  membrane,  some  parts  of  the  pia  mater,  and  the  circle  of 
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Willis,  must  be  carefully  cleared  awa^,  in  order  to  expose  all  the 
parts  to  be  examined.    These  he  will  find  to  be  as  follows : — 


Longitudinal  fissure, 
Olfactory  nerves, 
Fissure  of  Sylvius, 
Substantia  perforata ; 
Corpora  albicantia, 
Locus  perforatus, 
Crura  cerebri ; 


Commencement  of  the  transverse 


Optic  commissure. 
Tuber  cinereum, 
Infundibulum ; 
Pons  Varolii, 
Crura  cerebelli, 
Medulla  oblongata. 


[fissure, 


The  longitudinal  fissnre  is  the  space  separatinj^  the  two  hemi- 
spheres ;  it  is  continued  downwards  to  the  oase  of  the  brain,  and 
divides  the  two  anterior  lobes.  In  this  fissure  the  anterior  cerebral 
arteries  ascend  towards  the  corpus  callosum ;  and  if  the  two  lobes 
be  slightly  drawn  asunder,  the  anterior  border  (eenu)  of  the  corpus 
callosum  will  be  seen  descending  to  the  base  of  the  brain.  Arrived 
at  the  base  of  the  brain,  the  corpus  callosum  terminates  by  a  concave 
border,  which  is  prolonged  to  the  commissure  of  the  optic  nerves  by 
a  thin  layer  of  grey  substance,  the  lamina  cinerea.  The  lamina 
cinerea  is  the  anterior  part  of  the  inferior  boundary  of  the  third 
ventricle.  On  each  side  of  the  lamina  cinerea  the  corpus  callosum 
is  continued  backwards  and  outwards  on  each  side  as  a  broad  white 
band,  these  being  called  the  peduncles  of  the  corpus  callosum ;  they 
cross  the  substantia  perforata  and  end  at  the  commencement  of  the 
fissure  of  Sylvius. 

On  the  under  surface  of  each  anterior  lobe,  on  either  side  of  the 
longitudinal  fissure,  is  the  olfactory  nerve,  with  its  bulb. 

The  fissure  of  Sylvius  bounds  the  frontal  lobe  posteriorly,  and 
separates  it  from  the  temporo-sphenoidal  lobe ;  it  lodges  the  middle 
cerebral  artery.  If  this  fissure  be  followed  outwards,  a  small  isolated 
cluster  of  five  or  six  convolutions  (gyri  operti)  will  be  observed ; 
these  constitute  the  island  of  ReiL 

The  substantia  perforata  (locus  perforatus  anticus)  is  a  trian^- 
lar  surface  coated  with  grey  matter,  situated  at  the  inner  extremity 
of  the  fissure  of  Sylvius.  It  is  named  perforata  from  being  pierced 
by  a  number  of  openings  for  the  medullary  branches  of  the  middle 
cerebral  artery  which  enter  the  brain  in  this  situation  to  supply  the 
grey  substance  of  the  corpus  striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  temporo- 
sphenoidal  lobe,  is  the  commencement  of  the  great  transverse 
fissure,  which  extends  beneath  the  hemisphere  of  one  side  to  the 
same  point  on  the  opposite  side.  A  probe  pissed  into  this  fissure 
between  the  cms  cerebri  and  temporo-sphenoidal  lobe  will  enter  the 
middle  comu  of  the  lateral  ventricle. 

The  optic  commissure  is  situated  in  the  middle  line ;  it  is  the 
point  of  communication  between  the  two  optic  nerves. 

The  tuber  cinereum  is  an  eminence  of  grey  substance  situated 
immediately  behind  the  optic  commissure,  and  in  front  of  the  cor- 
pora albicantia.    From  its  centre  there  projects  a  small  conical  body 
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of  grey  substance,  ep^rently  a  protoiigatio&  of  the  tnber  dnereimi, 
the  inftindibnlain.  The  iniaoaibuluni  is  hoUow,  enclosing  a  ahoit 
ceeca.1  canal,  which  MmmumcBtes  with  ike  cavity  of  tEe  third 
ventricle  ;  and,  below  the  termination  of  the  caaaJ,  the  ctmieal 

Erocewi  becomes  connected  with  the  pituitary  gland.  The  infundi- 
ulnin  and  tuber  cinereum  form  part  of  the  flmir  of  the  third 
ventricle. 

The  pitnltary  gland  (hypophyria  cerebri)  ia  a  BmalL  flattened, 
reddiab-grey  body,  eituated.  in  the  sella  turcica,  and  closely  retained 


in  that  situation  by  the  dura  mater  and  arachnoid.  It  conaistB  of 
two  lobes,  closely  pressed  together,  the  anterior  lobe  being  the 
lai^ei  of  the  two  and  oblong  in  shape,  the  posterior  round.  Both 
lobes  are  connected  with  the  infundibulum,  but  the  latter  is  so  soft 
in  texture  as  to  be  generally  torn  through  in  the  removal  of  the 
brain.  Indeed,  for  the  purposes  of  the  student,  it  is  better  to  effect 
this  aeparation  with  the  knife,  and  leave  the  pituitary  body  in  titu, 
to  be  examined  with  the  base  of  the  cranium. 

The  coipraa  ^bicaatift  (mammillaria,  buibi  fomicis)  are  two 
irliile  convex  bodies,  having  the  sha^  and  size  of  peas,  situated 


i^a 


CONVOLUTIONS  AND  SULCI.  49* 

behind  the  tuber  cinereum,  and  between  the  crura  cerebri.  They  are 
a  part  of  the  crura  of  the  fornix,  which,  after  their  ori^  from  the 
thalami  optici,  descend  to  the  base  of  the  brain,  and  makins  a  sudden 
curve  upon  themselves  previously  to  their  ascent  to  the  lateral 
ventricles,  constitute  the  corpora  albicantia.  When  divided  by 
section,  these  bodies  will  be  found  to  be  composed  of  a  capsule  of 
white  substance,  containing  grey  matter,  the  grey  matter  of  the  two 
coimora  being  connected  by  means  of  a  commissure. 

The  locus  perforatOB  posticns  is  a  layer  of  whitish-^y  sub- 
stance, connected  in  front  with  the  corpora  albicantia,  behind  with 
the  pons  Varolii,  and  on  each  side  with  the  crura  cerebri,  between 
whicn  it  is  situated.  It  is  perforated  by  several  thick  tufts  of  arte- 
ries derived  from  the  posterior  cerebral  which  are  distributed  to  the 
thalami  optici  and  third  ventricle,  of  which  latter  it  assists  in  form- 
ingthe  floor.    It  is  also  called  the  pons  Tarini, 

The  crura  cerelyri  (peduncles  of  the  cerebrum)  are  two  thick 
white  cords,  which  issue  from  the  anterior  border  of  the  pons  Varolii, 
and  diverge  to  enter  the  thalami  optici  and  corpora  striata.  By 
their  outer  side  the  crura  cerebri  are  continuous  with  the  corpora 
quadrigemina,  and  above,  they  constitute  the  lower  boundary  ol  the 
aqueduct  of  Sylvius.  Within,  they  contain  grey  matter,  which  has 
a  semilunar  shape  when  the  cms  is  divided  transversely,  and  has 
been  termed  the  locus  niger.  The  third  nerve  will  be  observed  to 
arise  from  the  inner  side  of  each  cms,  and  the  fourth  nerve  winds 
around  their  outer  border  from  above. 

The  pons  Varolii  is  the  broad  transverse  band  of  white  fibres 
which  arches  like  a  bridge  across  the  upper  part  of  the  medulla 
oblongata  ;  and,  contracting  on  each  side  into  a  thick  rounded  cord, 
enters  the  substance  of  the  cerebellum  under  the  name  of  the  cms 
cerebelli.  There  is  a  groove  along  its  middle  which  lodges  the  basilar 
artery.  On  the  later^  aspect  of  the  pons  is  the  thick  bundle  of  fila- 
ments belonring  to  the  fifth  nerve ;  lying  against  its  posterior  border 
is  the  seventh  pair  of  nerves,  and  between  it  and  the  anterior  pyramid 
of  the  medulla  the  sixth  nerve  has  its  origin. 

The  medulla  oblongata  is  described  at  p.  48a 

Oonvdutions  and  Sulci 

The  cerebrum  is  divided  into  five  lobes,  which,  although  inti- 
mately connected  with  each  other  in  its  deeper  parts,  are  separated 
on  the  surface  by  well-defined  fissures  or  sulci ;  they  are  the 
firontal,  parietal,  occipital,  temporo-sphenoidal,  and  central. 
The  fissures  which  form  the  boundaries  of  these  lobes  are  three  in 
number— the  fissure  of  Sylvius,  fissure  of  Rolando,  and  parieto- 
occipital fissure  ;  these  will  be  first  described,  after  which  the  differ- 
ent lobes  and  the  convolutions  forming  them  will  be  studied  in  detail. 

Fissure  of  Sylvius  (fig.  278,  e,  «). — ^This  fissure  has  already  been 
mentioned  in  connection  with  the  structures  at  the  base  of  the 
brain ;  it  consists  of  two  portions,  one  of  which  (c)  passes  almost 
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convolution,  xx.  Second  occipital  conyolution.  xs.  Third  occipital  conyolutlon. 
a.  First  or  upper  external  connecting  conyolution.  ^.  Second  external  connecting 
convolution,  y-  Third  external  connecting  convolution.  3.  Fourth  external  con> 
uecting  convolution. 

vertically  upwards  into  the  frontal  lobe ;  the  other  (e)  is  directed 
oblique  upwards  and  backwards,  and  serves  to  separate  the  parietal 
from  the  temporo-sphenoidal  lobe. 

Fissure  of  Rolando  (figs.  278  and  279,  d). — Placed  nearly  in  the 
centre  of  the  outer  surface  of  the  cerebrum,  this  fissure  is  found  to 
commence  near  the  margin  of  the  longitudinal  fissure,  and  to  run 
downwards  and  forwards,  to  terminate  a  little  above  the  posterior 
portion  of  the  fissure  of  Svlvius.  It  divides  the  frontal  from  the 
parietal  lobe,  and  is  bounded  throughout  its  entire  length  by  two 
convolutions,  the  one  in  front  being  the  ascending  frontal,  the  one 
behind  the  ascending  parietaL 

The  parieto-ocdpital  fissure  is  less  distinctly  marked  than  the 
two  just  described  ;  it  is  best  seen  on  the  inner  surface  of  the  hemi- 
sphere (fig.  280,  P,  o).  It  commences  near  the  posterior  extremity 
of  the  corpus  callosum,  where  it  is  united  with  the  calcarine  fissure, 
and  passing  upwards  and  backwards  appears  on  the  margin  of  the 
hemisphere  in  the  longitudinal  fissure ;  it  then  runs  for  a  short 
distance  over  the  external  convex  surface  of  the  cerebrum,  and  sepa- 
rates the  parietal  from  the  occipital  lobe.  The  extent  to  which  tnis 
fissure  may  be  traced  in  the  latter  direction  varies  greatly  in  different 
brains ;  sometimes  the  fissure  is  a  mere  notch  at  the  upper  margin  of 
the  hemisphere,  at  other  times  it  extends  over  a  considerable  port  of 
its  surface. 

The  frontal  lobe  (fies.  278,  279,  and  280,  f)  forms  the  anterior 
part  of  the  brain,  its  under  surface  resting  on  the  orbital  plate  of  the 
frontal  bone ;  it  is  separated  from  the  parietal  lobe  by  the  fissure 
of  Rolando,  and  from  the  tempo-sphenoidal  lobe  by  the  fissure  of 
Sylvius.  On  the  inner  surface  of  the  hemisphere  the  frontal  lobe 
is  not  well  defined,  but  is  generally  described  as  terminating  at  the 
upper  limb  of  the  calloso-marginal  fissure.  The  frontal  lobe  is 
marked  by  five  fissures,  which  are  the  boundaries  of  the  convolutions 
of  which  it  is  composed ;  two  of  these  called  inferior  and  tuperior 
frontal  mlci  divide  the  greater  portion  of  the  lobe  into  three  chief 
convolutions,  called  respectively  the  firsts  seeondy  and  thirdy  or  infe- 
rior, middle,  and  superior  frovJUd  gyri  (fig.  278,  i,  2,  3).  A  fourth 
fissure  called  precentrai  nms  in  front  of  and  nearly  parallel  with 
the  fissure  of  Rolando ;  other  fissures  called  olfactory  and  orbital  are 
found  on  the  under  surface  of  the  frontal  lobe ;  the  first  of  these 
lodges  the  olfactory  bulb.  The  ascending  frorUal  convolution  (4) 
bounds  the  fissure  of  Rolando  anteriorly,  and  is  connected  at  each 
extremity  of  that  fissure  with  the  ascending  parietal  convolution. 

The  parietal  lobe  (figs.  278,  279,  and  280,  p)  is  separated  in 
front  from  the  frontal  lobe  by  the  fissure  of  Rolando,  below  it  is 
bounded  by  the  posterior  portion  of  the  fissure  of  Sylvius,  and 
behind  by  the  paneto-occipital  fissure.  At  the  lower  and  back  part 
it  is  united  with  the  temporo-sphenoidal  and  occipital  lobea  by  th& 
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connectinff  convcdutions.  It  is  divided  by  a  deep  snleiis,  which  nms 
downwards  and  backwards  near  its  centre  ana  ia  called  the  inUr- 
parietal  fismrty  into  two  chief  convolutions,  the  upper  called  wwpenar 
and  the  lower  inferior  parietal  y  the  latter  is  fuxUier  divided  into 
two  parts,  one  running  along  the  upper  border  of  the  posterior  put 
of  the  iiRsure  of  Sylvius  and  callcMl  supra-margmal  emwoluUtm,  the 
other  called  angular  gyrus  forming  an  irre^lfff  convolntioiL  which 
connects  the  temporo-sphenoidal  and  parietal  lobea,  and  winds 
round  the  posterior  end  of  the  first  tem^ro-sphenoidal  or  parallel 
fissure.  The  anterior  border  of  the  panetal  lobe  is  formed  by  the 
ascending  parietal  convolution,  which,  as  mentioned  above,  bounds 
the  fissure  of  Rolando  posteriorly. 

The  occipitaJl  obe  (oX  of  small  size,  forms  the  posterior  termina- 
tion of  the  cerebrum ;  it  is  imperfectly  limited  above  bv  the  parieto- 
occipital fissure,  but  laterally  and  below  is  united  witn  tiie  panetal 
and  temporo-sphenoidal  lobes  by  connecting  convolutions.  It  con- 
tains three  ill-defined  convolutions  placed  horizontally,  and  named, 
first  (lo),  second  (i  i),  and  third  (12)  occipital  gyrL 

The  temporo-sphenoidal  or  temporal  lobe  (t)  fills  up  tiie  middle 
fossa  of  the  skull,  and  is  the  deepest  seated  portion  of  the  cerebrum. 
It  is  separated  from  the  frontal  lobe  and  anterior  part  of  the  parietal 
lobe  by  the  fissure  of  Sylvius,  but  is  united  to  the  occipital  and 
parietal  lobes  posteriorly.  It  is  marked  b^  three  fiaenres,  the  first  of 
which  lies  immediately  below  the  postenor  part  of  the  fissure  of 
Sylvius,  and  as  it  runs  in  the  same  direction  is  named  the  paralltl 
fisurej  the  other  two  are  called  the  middle  and  inferior  temporo- 
sphenoidal  fissures.  The  chief  convolutions  are  three  in  number, 
j^st  (7),  second  (8),  and  third  (9),  temporo-sphenoidal  gyri. 

The  central  lobe  or  island  of  £eil  ^c)  is  situatea  in  the  fissure 
of  Sylvius,  being  covered  by  the  convolutions  of  the  frontal,  parietal, 
and  temporo-sphenoidal  lobes,  more  especially  the  lower  end  01 
ascending  parietal  and  ascending  frontal,  and  the  posterior  extremity 
of  the  inferior  frontal  convolution,  these  together  constituting  the 
operculum.  It  corresponds  in  position  to  the  outer  surface  of  the 
corpus  collosum,  as  may  be  well  seen  in  a  vertical  transverse  section 
of  the  brain  ^see  fig.  287).  It  is  divided  into  four  or  five  small  con- 
volutions which  radiate  from  the  centre  of  its  posterior  border. 

The  chief  connecting  or  annectant  convolntionB  are  four  in 
number ;  the  first  (a),  joins  the  parietal  to  the  upper  part  of  the 
occipital  lobe,  the  second  (j9),  connects  the  angular  g3rrus  of  the 
parietal  with  the  first  convolution  of  the  occipital  lobe,  and  the 
third  (7),  and  fourth  {S^  connect  the  second  and  third  temporal  con- 
volutions with  the  occipital  lobe. 

The  Inner  Surface  of  the  Hemisphere. 

Bv  slicing  off  one  hemisphere  to  the  level  of  the  corpus  callosum, 
a  side  view  of  the  opposite  hemisphere  will  be  obtained,  but  to  com- 
plete the  study  of  tne  inner  surface  of  the  hemisphere  a  section  of  a 
JoArdened  brain  should  be  Ttlexi^  V>. 
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The  intwr  warfaet  0/  tke  Xemitpken  (fig.  z8o)  at  its  anterior  part 

fresenta  two  large  convoIutionB,  the  npper,  the  marginal  cormlvtvm 
[)  (convolntion  of  longitudinal  fieanre),  and  the  lower,  the  ooncolu-' 
tton  of  On  eorpat  caUowtn  (3)  or  ^ynu  fomicahu,  separated  hj  the 
ealloao-marginal  fiiran  (c  m)  which  reachea  the  maiyin  of  the  hemi- 
■phere,  and  bounds  the  maraiual  convolntion  poBteriorlT. 

The  gyros  fomicattu  (It)  ia  a  well-marked  conTolution  which 
begins  at  the  anterior  perforated  space  in  the  baae  of  the  brain,  and 
winds  round  the  corpus  calloaum  to  the  posterior,  where  it  becomes 
continuous  with  the  upper  internal  tempOTaJ  conrolution  or  uncinate 
gjTUB.  It  becomes  connected  in  its  coarse  with  the  superior  frontal 
convolution,  the  quadrate  lobe,  the  cunena,  and  the  middle  occipito- 
temporal convolution.    As  it  winds  round  the  eplenium  of  the  cor- 


pus callosura  it  bounds  the  Jitrure  of  the  kippoeamptu  which  forma 
the  hippocampna  major,  hence  this  portion  of  the  gyras  receives  the 
name  of  gyrut  hippocam,^ 

Posterior  to  the  mai^inal  convolution  and  continuous  below  with 
the  gtfnu  fonaaUv*  ia  the  quadraU  lobe  (^n-ecuneiu)  (q),  which  is 
separated  from  the  ainetu  loU  (o)  by  the  parvttMKeipitai  fitture  (f  0^ 
a  continoation  of  the  fissure  of  the  same  name  seen  eitemallv. 

The  canons  lobe  (o)  is  triangular  in  shape,  and  is  placed  between 
the  parieto-occipital  and  the  calearine  fissure  (c)  which  separates  it 
from  the  internal  convolutions  of  the  temporal  lobe  (t). 

The  cidoulns  fiunre  (c)  of  Huxley  runs  below  the  occipital 
lobe  to  the  extremi^  of  the  gyms  fomicutus,  being  joined  midway 
by  the  parieto-occipital  fissure.    It  is  an  important  fiseore,  nnce  it 
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correspondB  t 


The  intonul  temponl  conTolntioiu  form  the  lower  port  of  the 
inner  wall  of  the  hetiiutihere,_and  are  continuous  with  thoae  of  tl 
temporal  lobe  extemallf. 


Btihere,  and  are  continuous  with  tl      .  ._  ._. 
,  ^m\Xj-      The   most   important  is   the   uneiitatt 

oyrui  (3)  which  is  immediately  below  the  calcarine  fismre  and  Ttat 
horizontally  forward,  becoming  united  with  the  gynu  fornie&tni 
and  passing  in  front  of  the  fascia  dentata.  It  then  nukee  a  anddeo 
bena  backward  for  half  an  inch,  this  hook-like  proceas  from 
which  it  derives  iU  name  becoming  united  with  the  Iteuia  faippo- 

The  collateral  Ssam  (Co)  separates  this  last  conTolntian  from 
the  inferior  temporal  convolationa,  which 
are  very  irregular.  It  causes  the  prominence 
in  the  descendine  coma  of  the  lateml  Ten- 
tricle  known  as  the  eminentia  eoliaUmlit. 

The  dentate  flssore  (10)  is  that  imme- 
diately above  the  uncinate  gyrus  which 
lodges  the  fateia  denbila,  and  corresponds 
to  the  hippoeamput  major  in  the  descending 
comu  of  tne  lateral  ventricle.  Immediately 
above  this  is  a  small  dentate  amwAution  (4^ 
united  with  the  tffinia  hippocampi,  and  con- 
tinuous below  with  the  uncinate  gyrus. 

Stmctnre  of  the  Oonvolotioas. 
The  convolutions  are  composed  internally 
of  white  nerve  matter  continnous  with  that 
which  forms  the  great  bulk  of  the  interior 
of  the  brain  ;  externally  they  are  covered  by 
several  superimposed  layers  of  grey  matter, 
each  layer  having  certain  characteristics 
which  serve  todistinmiish  it  from  itsfellowB. 
The  layers  vary  in  tneir  number  and  depth 
in  different  brains  and  in  different  parts  of 
the  same  brain,  but  in  the  parietal  lobe  it 
is  easy  with  the  microscope  to  distiiiKuish 
that  they  are  five  in  number ;  the  foUow- 
ing  facts  as  to  the  structure  of  each  layer 
are  chiefly  drawn  from  Meynert's  descrip- 
tion in  Strieker's  "  Manual  of  Histoiogy, 

The  fird  or  extmuU  layer  forma  about 
Dne-tenth  of  the  thickness  of  the  cortei.   It 
is  pole  in  colour,  and  consists  of  a  fine 
I  matrix    containing    connective -tissue    ele- 
ments, in  which  a  few  scattered  stellate 

nerve  cells  are  found,  and  near  the  surface  numerous  fine  varicose 

nerve  flbres,  crossing  each  other  in  all  directions. 
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The  second  lajer,  of  about  the  same  width,  is  made  up  of  closely 
set  small  pyramidal  nerre  cells  with  branching  process,  the  apex  of 
the  pjrramid  being  a  little  drawn  out,  and  in  every  instance  directed 
towards  the  surface  of  the  convolution. 

The  (Mrd  layer  is  wider  and  paler  than  the  second  ;  it  consists  of 
large  pyramidal  cells  separatea  into  groups  by  the  radiating  fibres 
of  the  nemisphere. 

The  fourth  layer  is  composed  of  small  closely  set  angular  cor- 
puscles, placed  irregularlv,  and  imperfectly  separated  into  groups. 

The  fifth  is  a  layer  of  fusiform  corpuscles  which  are  placed  verti- 
cally to  the  summit  of  a  ^yrus,  but  pu^lel  to  the  surface  of  a  sulcus. 

With  the  unaided  eye  it  is  easy  to  note  the  alternation  of  whitish 
with  reddish  grey  layers,  but  it  is  at  all  times  difficult,  even  with 
the  microscope,  to  ascertain  the  number  of  layers,  or  to  define 
accurately  the  limits  of  each. 

The  Interior  of  the  Oerebnun. 

If  the  brain  be  placed  upon  its  base,  and  the  upper  part  of  one 
hemisphere,  at  about  one-third  from  its  summit,  be  removed  with  a 
scalpel,  a  centre  of  white  substance  will  be  observed,  surrounded  by 
a  narrow  border  of  grey,  which  follows  the  line  of  the  sulci  and  con- 
volutions, and  presents  a  zigzag  form.  This  section,  from  exhibiting 
the  largest  simace  of  mediulary  substance  demonstrable  in  a  single 
hemisphere,  is  called  centrum  ovale  minus  y  it  is  spotted  by  numerous 
small  red  points  (puncta  vasculosa),  which  are  produced  by  the 
escape  of  blood  from  the  cut  ends  of  minute  arteries  and  veins. 

Separate  carefully  the  two  hemispheres  of  the  cerebrum,  and  a 
broaa  band  of  white  substance  (corpus  callosum)  will  be  seen  to  con- 
nect them  ;  it  will  be  seen  also  that  the  surface  of  the  hemisphere 
where  it  comes  in  contact  with  the  corpus  callosum,  is  bounded  by 
a  larce  convolution  (gyrus  fomicatus)  which  lies  horizontally  on 
that  body,  and  may  be  traced  forwards  and  backwards  to  the  base 
of  the  brain,  terminating  by  each  extremity  at  the  fissure  of  Sylvius. 
The  sulcus  between  this  convolution  and  the  corpus  callosum  has 
been  termed  the  "  ventricle  of  the  corpus  callosum,"  and  some  lon- 
gitudinal fibres  (stned  longitudinales  laterales),  which  are  brought 
into  view  when  tne  convolution  is  raised,  were  called  by  Reil  the 
"  covered  band."  If  the  upper  part  of  each  hemisphere  be  removed 
to  a  level  with  the  corpus  callosum,  a  large  expanse  of  medullary 
matter,  surrounded  by  a  zigzag  line  of  grey  suostance  correspond- 
ing with  the  convolutions  and  sulci  of  the  two  hemispheres,  will  be 
seen  ;  this  is  the  centrwn  ovale  majus  of  Vieussens. 

The  corpufl  callosum  is  a  thick  layer  of  fibres  passing  trans- 
versely between  the  two  hemispheres,  and  constituting  their  great 
commissure.  It  is  situated  in  tne  middle  line  of  the  centrum  ovale 
mains,  but  nearer  the  anterior  than  the  posterior  part  of  the  brain, 
and  ends  anteriorly  in  a  rounded  border^  genu^  which  may  be 
traced  downwards  to  the  base  of  the  brain  in  front  of  the  commis* 
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sure  of  the  optic  nerves ;  It  here 
called  peduneUi,  which  divei^ 


vea  off  two  harow  white  butdi 
ini  each  other  ^nji  dam  back- 
waids  aciw  the  sabatsotia 
peTfoiat&  to  the  fiamm  itf 
SylvioB,  where  they  ta- 
minate.  Pooteiim'lf  itfxnnu 
a  thick  rounded  Cold,  »plf 
nium,  which  ia  ooimecled 
on  ita  under  aorfiace  with 
the  fornix  ;  thmn^iont  the 
rest  of  ita  extent  we  ooipna 
callosnm  ia  connected  on 
its  under  anrfow  with  the 
aeptnm  lucidom.  The 
lei^th  of  the  corpos  cal- 
locnm  is  about  four  inches. 
Beneath  the  posterior 
rounded  border  of  the  cor- 
pna  calloanm  is  the  tram- 
vtTufi$tnrt  of  the  cerebmni, 
which  eitenda  between  the 
hemispberea  and  crura  cere- 
bri from  near  the  fiMore  of 
Sylvius  on  one  side,  to  the 
same  point  on  the  oppo«dte 
side  of  the  bniin.  It  is 
through  this  fiaaure  that 
thepia  mater  communicates 
with  the  velum  interpoei- 
tum.  And  it  was  here  that 
nri  Bichat  conceived  the  arach- 
'^  noidloenterthe ventricles; 
heace  it  is  also  named  the 
fiaare  of  BiduU. 

Alon^  the  middle  line  of  the  corpus  callosum  is  the  raphf,  a  linear 
<lepregBion  between  two  slightly  elevated  longitudinal  bands  (chords 
longitndinales  Lancisii) ;  and,  nn  each  side  of  the  raphi,  may  be 
seen  the  linea  Iramvenre,  which  mark  the  direction  of  the  fibres 
of  which  the  corpus  callosum  is  composed.  These  fibres  may  be 
traced  into  the  hemispherea  on  each  aide,  and  they  will  be  (een  to 
be  crossed  at  about  an  inch  from  the  raph^  by  the  lon^tudintu  fibres 
of  the  covered  band  of  ReiL    Anteriorly  and  postenorly  the  fibres 
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s  callosum  curve  forwards  and  backwards 


correspondinp  lobes. 

If  a  superficial  incision  be  made  through  the  corpus  callosum  on 
each  side  of  the  raphi,  two  irregular  cavities  will  be  opened,  which 
extend  from  one  extremity  of  the  hemispheres  to  the  other ;  these 
are  the  iotcroJ  omCrtcIej:  To  expoee  them  completely,  their  upper 
boundary  ahoold  be  lemo^ei  ^\\!k>.  iti«  sciwors.    In  making  tliia 
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dissection  the  thin  and  diaphanous  membrane  of  the  ventricles  may 
f fluently  be  seen. 

Lateral  Ventricles. — Each  lateral  ventricle  is  divided  into  a 
central  cavity  and  three  smaller  cavities  called  comua.  The  anterior 
comu  curves  forwards  and  outwards  in  the  anterior  lobe ;  the  middle 
comu  descends  into  the  middle  lobe  ;  and  the  posterior  comu  passes 
backwards  in  the  posterior  lobe,  converging  towards  its  fellow  of 
the  opposite  side.  The  central  cavity  is  triangular  in  form,  being 
bounded  above  {roof)  by  the  corpus  callosum ;  internally  by  the 
septum  lucidum,  wmch  separates  it  from  the  opposite  ventncle ;  and 
below  (floor)  by  the  following  parts,  taken  in  their  order  of  position 
from  before  backwards  : — 

Corpus  striatum.  Choroid  plexus, 

Tenia  semicircularis,  Corpus  fimbriatum, 

Thalamus  opticus,  Fornix. 

The  corptLB  striatum  is  named  from  the  striated  lines  of  white 
and  grey  matter  which  are  seen  upon  cutting  into  its  substance. 
The  portion  of  it  which  is  seen  in  the  lateral  ventricle  is  the  intrct- 
ventricular  nudeiu  or  nxtcleue  caudaius;  it  will  be  described  with  the 
extra-ventricular  portion  when  the  structures  seen  in  a  transverse 
section  of  the  brain  are  under  consideration. 

The  tenia  semicirciilaris  is  a  narrow  band  of  white  substance, 
extending  along  the  posterior  border  of  the  corpus  striatum,  and 
serving  as  a  bond  of  connection  between  that  body  and  the  thalamus 
opticus.  It  joins  the  anterior  pillar  of  the  fornix  and  is  continued 
with  it  to  the  corpora  albicantia.  The  tenia  is  partly  concealed  by 
a  large  vein  {vena  corporis  striatt)^  which  receives  numerous  small 
veins  from  the  corpus  striatum  and  thalamus  opticus,  and  terminates 
in  the  vena  Qaleni  of  its  own  side. 

The  thalamus  opticas  {thalamus,  a  bed)  is  an  oblong  body, 
having  a  thin  coating  of  white  substance  on  its  surface ;  and  has 
received  its  name  from  having  the  optic  tract  lying  against  its  under 
surface.  It  is  the  inferior  ganglion  of  the  cerebrum.  Part  only  of 
the  thalamus  is  seen  in  the  floor  of  the  lateral  ventricle ;  we  must, 
therefore,  defer  its  further  description  until  we  can  examine  it  in  its 
entire  extent 

The  choroid  plexus  (x^/>m>^  «^^>  resembling  the  chorion)  is  a 
vascular  fringe  extending  obliquely  across  the  floor  of  the  lateral 
ventricle,  and  sinking  into  the  middle  comu.  Anteriorly,  it  is  smidl 
and  tapering,  and  communicates  with  the  choroid  plexus  of  the 
opposite  ventricle,  through  a  large  oval  opening,  the  foramen  of 
Monro,  or  foramen  conmiune  anteriu&  This  foramen  may'be  seen 
by  pulling  slightly  on  the  plexus,  and  pressing  aside  the  septum 
lucidum  with  the  handle  of  the  knife.  It  is  situated  between  the 
under  surface  of  the  fornix  and  the  anterior  extremities  of  the 
thalami  optici,  and  forms  a  communication  transversely  between  the 
lateral  ventricles,  and  perpendicularly  with  the  third  ventricle. 

The  choroid  plexus  presents  on  its  surface  a  number  of  mionto. 
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vascular  processes,  which  are  termed  villi.  Thev  are  corered  br 
an  epithelium  coiuiBting  of  a  aiagie  lajer  of  nndeAtad  poljrgDnal 
cells,  which  are  ciliated  in  the  embryo,  but  the  cilia  ue  abtent  io 
tha  adult  Besides  the  nncleas  the  cells  contain  nnmeroiu  jeUov 
granules  and  one  nr  two  dark  oil-drops  ;  snd,  according  to  Henle, 
give  off  from  their  angles  spine-like  processes,  which  are  connected 
with  the  bed  nf  homogeneous  areolar  tisrae  on  which  ihvj  ntL 
The  vessels  composing  the  pleiua  are  connected  by  a  tram^iareiit 
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interstitial  sulistance  without  areolar  tissue  ;  and  the  latter  is  often 
interspersed  witlt  calcareous  particles.  Sometimes  the  plexuses 
present  on  their  surface  an  assembla^^  of  small  serous  cjsta. 

The  corpus  flmhtiatiuil  is  a  narruw  white  hand,  situated  inter- 
nally to  the  choroid  plexus,  and  extending  with  it  into  the  descenil- 
ing  cornu  of  the  lateral  ventricle.  It  is,  in  fact,  the  lateral  thin 
edge  of  the  fomii,  and  being  attached  to  the  hippocampus  nu^or 
in  llie  descending  horn  of  the  lateral  ventricle,  ia  also  termed  tenia 
hippocampi. 

The  fornix  is  a  white  layer  of  medullary  substance,  of  which  a 
portion  only  ig  seen  in  this  view  of  the  ventricle. 

The  MUiniOt  Conm  is  iri&n^Mlu  in  form,  sweeping  outwards  and 
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terminating  by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short 
distance  from  its  surface. 

The  posterior  comn  curves  inwards,  as  it  extends  back  into  the 
posterior  lobe  of  the  brain  and  likewise  terminates  near  the  surface. 
An  elevation  corresponding  with  the  calcarine  fissure  on  the  inner 
surface  of  the  hemisphere,  projects  into  the  area  of  this  comu,  and 
is  called  the  hippocamjms  minor. 

The  middle  or  descending  comu,  in  descending  into  the  middle 
lobe  of  the  brain,  forms  a  very  considerable  curve,  and  alters  its 
direction  several  times  as  it  proceeds.  Hence  it  is  described  as 
passing  backwards  and  outwards  and  downwards,  and  then  tumii^ 
forwards  and  inwards.  This  complex  expression  of  a  verv  simple 
curve  has  given  origin  to  a  symbol,  formea  of  the  primary  letters  of 
the  term,  by  which  the  student  is  enabled  to  recollect  more  easily 
the  course  of  the  comu,  bodfi.  It  is  the  largest  of  the  three  comua, 
and  terminates  close  to  the  fissure  of  Sylvius,  after  having  curved 
around  the  cms  cerebri. 

The  middle  comu  should  now  be  laid  open,  by  inserting  the  little 
fineer  into  its  cavity,  and  making  it  serve  as  a  director  for  the 
scalpel  in  cutting  away  the  side  of  the  hemisphere,  so  as  to  expose 
it  completely. 

The  mperior  howndary  of  the  middle  comu  is  formed  by  the 
under  surface  of  the  thalamus  opticus,  upon  which  are  the  two  pro- 
jections called  corpus  geniculatum  internum  and  externum ;  and 
the  inferior  wall  by  the  following  parts  : — 

Hippocampus  major,  Corpus  fimbriatum, 

Pes  hippocampi.  Choroid  plexus. 

Pes  accessorius.  Fascia  dentata. 

Transverse  fissure. 

The  hippocampus  major  or  comn  ammonia,  so  called  from  its 
resemblance  to  a  ram's  horn,  the  famous  crest  of  Jupiter  Ammon, 
is  a  considerable  projection  from  the  inferior  wall,  and  extends  the 
whole  length  of  the  middle  comu.  Its  extremity  is  likened  to  the 
foot  of  an  animal,  from  its  presenting  a  number  of  knuckle-like 
elevations  on  the  surface,  and  is  named  pes  hippocampi.  The  hippo- 
campus major  corresponds  to  the  sulcus  on  the  inner  side  01  the 
gyrus  fomicatus,  as  that  convolution  winds  round  beneath  the  genu 
of  the  corpus  callosum  to  end  in  the  uncinate  gyrus.  If  the  hippo- 
campus be  cut  across,  the  section  will  be  seen  to  resemble  the 
extremity  of  a  convoluted  scroll,  consisting  of  alternate  layers  of 
white  and  grey  substance. 

The  i)es  accessorina  (eminentia  collateralis)  is  a  swelling  some- 
what resembling  the  hippocampus  major,  but  smaller  in  size,  and 
situated  in  the  angular  interval  between  it  and  the  hippocampus 
minor.  It  is  formed  by  the  protrusion  of  the  sulcus  descrioed  above 
as  the  collateral  fissure. 

The  corpna  flmbriatnm  (tenia  hippocampi)  is  the  narrow  white 
band  which  is  prolonged  from  the  central  cavity  of  the  ventricle, 
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and  18  attached  along  the  inner  border  of  the  hippocampas  major. 
It  is  lost  inferiorly  in  the  hippocampus. 

Fascia  Dentata. — If  the  corpus  fimbriatum  be  carefully  nued, 
a  narrow  serrated  band  of  grey  substance,  the  mai^gin  of  tiie  grey 
substance  of  the  middle  lobe,  will  be  seen  beneath  it ;  this  is  the 
fascia  dentata.  Beneath  the  corpus  fimbriatum  will  be  likewise 
seen  the  transverse  fissure  of  the  brain,  which  has  been  before 
described  as  extending  from  near  the  fissure  of  Sylvius  on  one  side, 
across  to  the  same  point  on  the  opposite  side.  It  is  through  this 
fissure  that  the  pia  mater  communicates  with  the  ehortnd  pUamt, 
and  the  latter  obtains  its  supply  of  blood.  The  fissure  is  bounded 
on  one  side  by  the  corpus  mnbriatum,  and  on  the  other  by  the 
under  surface  of  the  thalamus  opticus. 

Septmn  Lncidnm. — ^The  internal  boundary  of  the  lateral  yen- 
tricle  is  the  septum  lucxdum.  This  septum  is  thin,  semi-transparent, 
and  consists  of  two  laminse  of  cerebral  substance  attached  above  to 
the  under  surface  of  the  corpus  callosum  at  its  anterior  part,  and 
below  to  the  fornix.  Each  of  these  laminse  consists  of  iniite  and 
grey  matter,  the  white  being  situated  on  the  surface  looking  towards 
the  lateral  ventricle,  the  grey  matter  nearer  the  middle  line  of  the 
brain.  Between  the  two  layers  is  a  narrow  space,  the  fifih  venhricUy 
which  is  lined  by  a  proper  membrane.  The  fifth  ventricle  may  be 
shown,  by  snipping  through  the  septum  lucidum  transversely  with 
the  sciasors. 

The  corpus  callosum  should  now  be  cut  across  towards  its  an- 
terior extremity,  and  the  two  ends  carefully  dissected  away.  The 
anterior  p<)rtion  will  be  retained  only  by  the  septum  lucidum,  but 
the  posterior  will  be  found  incorporated  with  tne  white  layer  be- 
neatn,  which  is  the  fornix. 

Fornix. — The  fornix  (arch)  is  an  arched  band  of  white  substance, 
placed  in  the  floor  of  the  lateral  ventricle,  and  intimately  connected 
posteriorly  with  the  under  surface  of  the  corpus  callosum.  It  con- 
sists of  two  lateral  halves  which  unite  in  the  middle  of  the  lateral 
ventricle  forming  the  body,  but  diverge  from  each  other  posteriorly 
as  the  posterior  peduncles,  and  anteriorly  as  the  anterior  peduncles  or 
crura.  The  two  crura  descend  in  a  curved  direction  to  the  base  of 
the  brain,  embedded  in  grey  substance  in  the  lateral  walls  of  the 
third  ventricle,  and  lying  directly  behind  the  anterior  commissure. 
At  the  base  of  the  brain  they  make  a  sudden  curve  upon  themselves 
and  constitute  the  corpora  albicantia,  from  which  they  may  be  trace<l 
upwards  to  the  thalami  optici.  Opening  transversely  beneath  these 
two  crura,  just  as  they  are  about  to*  arch  downwards,  is  the  fora- 
men of  communication  between  the  lateral  and  the  third  ventricle, 
the  foramen  of  Monro  j  or  foramen  commune  anterius.  The  choroid 
plexuses  communicate,  and  the  veins  of  the  corpora  striata  pass 
through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly 

with  the  concave  border  of  the  hippocampus  major  at  each  side,  and 

form  the  narrow  white  band  called  corpus  fimbriatum.    In  the  middle 
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line  the  fornix  lies  in  contact  with  the  corpoa  callosum,  and  poete- 
riorlf  iU  fibres  are  continued  on  to  the  aumce  of  the  hippocampus 
muor  and  minor. 

The  fornix  may  now  be  removed  by  dividing  it  acroas  anteriorly, 
and  taming  it  backwards,  at  the  same  time  separating  its  lateral 
connections  with  the  hippocampL  On  examining  its  under  surface 
it  will  be  noticed  that  where  the  posterior  peduncles  diverse  from 
each  other  they  expose  the  fibres  of  the  corpus  callosum ;  tneee  are 
for  the  most  part  transverse,  bat  some  few  have  a  longitudinal 
direction.    The  appearance  presenlcd  by  the  lateral  bars  formed 
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by  the  fornix  and  the  transverse  and  longitudinal  lines  of  the  corpus 
callosum,  has  been  named  the  lyra  from  a  fancied  resemblanca  to  a 

Velnin  ZnterposltOllL — Beneath  the  fornix  is  the  wlum  initr- 
potUuia  (tela  choroidea),  a  fold  of  pia  mater  introduced  into  the 
interior  of  the  brain  throush  the  transverse  fissure.  The  velnm  is 
continuous  at  each  side  with  the  choroid  plexus,  and  contains  in  its 
inferior  layer  two  lai^  veins  (the  venm  Oalettf)  which  receive  the 
blood  from  the  corpora  striata  and  choroid  plexuses,  and  terminate 
posteriorly,  after  uniting  into  a  single  trunk,  in  the  straight  sinua. 
On  the  under  surface  of  the  velum  interpoaitnm  are  two  fringe- 
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like  bodies,  which  project  into  the  third  ventricle.  These  are  the 
choroid  plexuses  of  the  third  ventricle  y  poeteriorly,  theee  fringes 
enclose  the  pineal  gland.  The  velum  interpositam  is  coated  with 
an  epithelium  identical  with  that  of  the  choroid  plexuses;  and 
around  the  pineal  gland  the  areolar  tissue  is  abundant  and  strcmg^ 

If  the  velum  interpositum  be  raised  and  turned  back,  an  opera- 
tion to  be  conducted  with  care,  particularly  at  its  posterior  part^ 
where  it  invests  the  pineal  gland,  the  thalami  optici  and  the  cavity 
of  the  third  ventricle  will  be  brought  into  view. 

Thalami  OpticL — The  thalami  optici  are  two  oval  bodies,  of  a 
white  colour  Buperticially,  inserted  between  the  two  diverging 
portions  of  the  corpora  striata,  and  resting  upon  the  upper  sudaoe 
of  the  cnira  c^rebrk  In  the  middle  line  a  nssure  exists  between 
them  which  is  called  the  third  ventricle.  Posteriorly  and  inferiorly, 
they  form  the  superior  wall  of  the  descending  comu  of  the  lateral 
ventricle,  and  present  two  rounded  elevations  called  carpus  geni- 
culatum  externum  and  internum.  The  corpus  ^ieulatum  externum^ 
the  larger  of  the  two,  and  of  a  greyish  colour,  is  the  principal  origin 
of  the  optic  nerve.  Anteriorly,  the  thalami  are  connectea  with  the 
corpora  albicantia  by  means  of  two  white  bands,  which  are  the  ter- 
minations of  the  crura  of  the  fornix.  Externally  they  are  in  relation 
with  the  corpora  striata  and  hemispheres.  In  their  interior  the 
thalami  are  composed  of  masses  of  grey  matter  with  white  fibres 
intermixed.  They  are  essentially  the  inferior  gan^ia  of  the  cere- 
hrunu 

Third  Ventricle. — The  third  ventricle  is  the  fissure  between 
tlie  two  thalami  optici.  It  is  bounded  above  by  the  under  surface 
of  the  velum  interpositum,  from  which  are  suspended  the  choroid 
plexuses  of  the  thira  ventricle,  and  is  separated  by  the  velum  from 
the  body  of  the  fornix.  Its^foor  is  formed  by  the  lamina  cinerea,  the 
tuber  cmereum,  corpora  albicantia,  and  locus  perioratus  posticus. 
LcUerally  it  is  bounded  by  the  thalami  optici ;  anteriorly  by  the 
anterior  commissure  and  crura  of  the  fornix  ;  and  posteriorly  by  the 
posterior  commissure  and  the  iter  a  tertio  ad  quartum  ventriculum. 
The  third  ventricle  is  crossed  by  three  commissures,  anterior,  middle, 
and  posterior  ;  and  communicates  by  two  openings  called  foramen 
commune  anterius  and  foramen  commune  posterius,  with  the  lateral 
and  fourth  ventricles. 

The  anterior  commissure  is  a  small  rounded  white  cord,  which 
connects  the  corpora  striata  of  the  two  sides,  and  reaches  the  substance 
of  the  hemispheres ;  it  lies  immediately  in  front  of  the  crura  of  the 
fornix,  and  is  united  by  its  anterior  margin  with  the  septum  luddum. 
The  middle  or  soft  commissnre  consists  of  grey  substance,  which 
is  continuous  with  the  grey  lining  of  the  ventricle  ;  it  connects  the 
adjacent  sides  of  the  thalami  optici.  The  posterior  commissure) 
smaller  than  the  anterior,  is  a  flattened  white  cord,  connecting  the 
two  thalami  optici  posteriorly  ;  it  is  placed  beneath  the  peduncles  of 
the  pineal  gland  near  their  origin,  and  has  beneath  it  tne  aqueduct 
ofSylviuB. 
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The  space  between  the  anterior  and  middle  commiaanre  is  called 
the  foramjen  commune  anCcriiu,  and  ia  that  to  which  the  name  of 
Monro  has  been  given  (foramen  of  Monro).  It  ie  the  medinm  of 
commimication  between  the  two  lateral  and  third  ventricles,  and 
tTansmits  superiorly  the  choroid  plexus  and  Teine  of  the  corpus 
striatum.  If  the  crura  be  slightly  separated,  the  anterior  oommiaanxe 
will  be  seen  immediately  in  front  of  them,  crosaing  from  one  corpus 
striatum  to  the  other.  The  space  between  the  middle  and  posterior 
commissure  is  the  foramen  commune  poiteriut;  it  ia  much  shallower 
than  the  preceding,  and  is  the  onfpa  of  a  canal,  the  a^uedvet  o^ 
Sylviiu,  or  tier  a  tirrtvt  ad  gvarium  uratrtcuium,  which  leads  back- 


wards beneath  the  posterior  commissure  and  through  the  base  of  the 
corpora  quadrigemina  to  the  'ipper  psJ*  "f  the  fourth  ventricle. 

Corpora  Qnadrlgsmiua.— The  corpora  quadrigemina,  or  optic 
lobes,  are  situated  immediately  behind  the  third  ventricle  and  pos- 
terior commissure,  and  beneath  the  posterior  border  of  the  corpus 
calloeum.  They  form,  indeed,  at  thia  point,  the  inferior  boundary 
of  the  transverse  fissure  of  the  hemispheres.  The  anterior  pair  of 
these  bodies,  grey  in  colour,  are  named  naiet;  the  posterior  pair, 
while  and  roa^  sniollei  than  the  anterior,  are  termed  teda.  nom 
the  nates  on  each  side  may  be  traced  a  rounded  process  (brachinm 
anterius)  which  passes  obliquely  outwards  into  the  thalamus  opticus ; 
and  from  the  testis  a  similar  hut  smaller  process  (brachium  posterius) 
which  has  the  some  destination.    The  corpus  genicnlotom  intemum 
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lies  in  the  interval  of  these  two  processes  where  they  enter  the 
thalamus,  and  behind  the  brachium  poeteriuB  u  a  prominent  band 
which  marks  the  course  of  the  superior  diyinon  of  the  olivaiy  fasci- 
culus. The  corpora  quadrigemina  are  perforated  longitadinally 
through  their  base  by  the  aqueduct  of  Sylvius  ;  they  aie  covered  in 
partly  by  the  pia  mater  ana  partly  by  the  velum  interpoaitam,  and 
the  nates  support  the  pineal  eland.  Two  large  white  banda  pass 
down  from  them  to  the  cerebeUum,  forming  the  proce$nts  e  eerJfeUo 
ad  UtUij  the  great  bond  of  connection  between  the  great  and  little 
brain. 

Pineal  Gland. — The  pineal  gland  (epiphysis  cerebri)  is  a  small 
reddish-grey  body  of  a  conical  form  (hence  its  synonym  conarium\ 
situated  on  the  anterior  part  of  the  nates,  and  invested  by  a  duplica- 
ture  of  pia  mater  deriveu  from  the  under  part  of  the  velum  interposi- 
tum.  The  pineal  gland,  when  pressed  between  the  finceis,  is  found  to 
contain  a  gritty  matter  (acervulus)  composed  chemicaUy  of  phosphate 
and  carbonate  of  lime,  and  phosphate  ol  ma^esia  and  ammonia,  with 
some  organic  matter ;  it  also  contains  amyloid  bodies.  It  is  hollow  in 
the  interior  forming  two  cavities,  which  often  communicate  with  the 
third  ventricle.  It  is  connected  to  the  brain  by  means  of  two  cords 
of  white  matter  called  peduncUt  and  a  thin  lamina  derived  from  the 
posterior  commissure ;  the  peduncles  of  the  pineal  gland  are  attached 
to  the  thalami  optici,  and  may  be  traced  along  the  upper  and  inner 
margin  of  those  bodies  to  the  crura  of  the  fornix  with  which  they 
become  blended.  From  the  close  connection  subsisting  between  the 
pia  mater  and  the  pineal  gland,  and  the  softness  of  texture  of 
tlie  latter,  the  gland  is  liable  to  be  torn  away  in  the  removal  of  the 
pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath 
the  cerebellum  tne  fourth  ventricle.  The  student  must  therefore 
divide  the  cerebellum  down  to  the  fourth  ventricle,  and  tum  its 
lobes  aside  to  examine  that  cavity. 

Fourth  Ventricle. — The  fourth  ventricle  is  the  ventricle  of  the 
cerebellum.  It  is  situated  on  the  posterior  surface  of  the  medulla 
oblongata  and  pons  Varolii,  is  diamond-shaped  in  its  form,  and 
hounded  on  each  sidt  by  a  thick  cord  passing  between  the  cerebellum 
and  corpora  quadrigemina,  called  the  processus  e  certbeUo  ad  ietUs^  and 
by  the  restifomi  body  and  posterior  pyramids.  It  is  covered  in  behind 
by  the  inferior  vermiform  process  of  the  cerebellum,  and  by  a  thin 
lamella  of  medullary  substance,  stretched  between  the  two  prooeesus 
e  cerebello  ad  testes,  termed  the  valve  of  Vieussms, 

That  portion  of  the  cerebellum  which  forms  the  posterior  boun* 
dary  of  the  fourth  ventricle  presents  four  small  prominences  or 
lobules,  and  a  thin  layer  of  medullary  substance,  the  velwn  meduUan 
potierius.  Of  the  lobules  two  are  placed  in  t^e  middle  line,  the 
nodidui  and  utm/a,  the  former  being  oefore  the  latter ;  the  renjLUung 
two  are  named  amygdalce,  or  tonsils,  and  are  situated  one  on  either 
side  of  the  uvula.  They  all  project  into  the  cavity  of  the  fourth 
Fentricle,  and  the  velum  medullare  posterius  is  situated  in  front  of 


rOtTETH  VBMTEIOLB. 


SO? 


ttem.  The  i:alve  of  Vieiutcat  or  Telnin  medullue  Htiteriui  is  an 
extremely  thin  lamella  of  mednllary  tubstance,  prolonged  froni  the 
white  matter  of  the  cerebellum  to  the  teBt^  and  attached  on  each 
side  to  the  processus  e  cerebello  od  testes.  This  lamella  is  overlaid 
for  a  short  distance  h;  a  thin,  tmnsTersely  grooved  lobnle  of  grey 
substance  (linguetta  laininoea)  derived  from  the  anterior  border  of 
the  cerebellum,  and  its  junction  with  the  testes  is  strengthened  by  a 
narrow  slip  given  off  hj  the  commiMure  of  those  bodies,  thefrtrmt- 
lum  mli  medullarii  anleriorii.  The  anttrior  wail,  or  JUxtr  of  the 
fourth  ventricle,  is  formed  b^  two  slightly  convex  bodies, /oicieuit 
terete*,  separated  by  a  longitudinal  groove  which  ia  continnons 
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inferiorly  with  the  posterior  median  fissure  of  the  spinal  cord.  On 
these  bodies  the  grey  substance  (fasciolte  cinerece)  derived  from  th« 
interior  of  the  meduls  is  spread  out,  and  at  the  lower  part  of  the 
ventricle  forms  seveikl  eminences  or  nuclei,  from  which,  according 
to  Stilling,  the  eighth  and  ninth  nerves,  and  probably  also  the  fifth, 
take  their  origin.  Higher  up,  the  fasciculi  teretes  are  crossed  by 
several  white  striK  (linete  traasrersee),  the  origin  of  the  anditory 
nerves.  Upon  the  lower  part  of  the  floor  of  this  ventricle  is  an 
impression  resembling  the  point  of  a  pen,  and  hence  named  eaiamui 
ecnptoriu*;  the  lateral  boundaries  of  the  calamus  are  the  procesana 
clavati  of  the  posterior  pyramids.  Ahom,  the  foarth  ventricle  is 
bounded  by  the  corpora  quadrigemina  and  aqueduct  of  Sylvius ;  and 
below  by  a  layer  of  pia  mater  and  arachnoid,  called  the  valve  at  the 
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aractinoij.  Beneath  this  valve  a  commtmication  esiaia  between  dw 
ventricles  of  the  brain  and  the  Hub-aTachnoid  upace.  Within  Ae 
fourth  ventricle,  and  lying  afjainat  the  nvnla  anii  tonsila,  u«  t«t 
small  vascular  fringes  formed  bj  the  pin  mater,  the  choroid  plepua 
of  the  fuiirth  ventricle. 

Transvsne  Section  of  the  OeiebmiB. 
Transverse  vertical  sections  of  the  cerebrum  at  difFerent  leveli  are 
)iieful  for  the  piupose  of  ascertaining  the  relative  poeitiou  of  the 
structures  in  the  interior,  and  more  especially  for  determiiiiiig  the 
lelation  which  the  two  great  basal  ganglia,  the  thalamus  opticas  and 
corpus  striatum,  bear  to  each  other  and  to  surrounding  puts.  The 
figure  liere  given  (fig.  287)  is  taken  from  a  recent  section  oi  the 
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brain,  which  has  been  made  immediutelv  behind  the  corpora  albi- 
cantia ;  it  passes  through  the  lateral  and  third  ventricles,  the  middle 
bora  of  the  lateral  ventricles,  island  of  Reil,  thalamus  opticus,  fornix, 
and  corpus  Btriatum.  The  latter  is  now  seen  to  be  a  composiLe  body 
made  up  of  several  independent  nuclei ;  its  full  descnption  is  as 
lollowt. 
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The  corpora  striata  are  two  pyriform  bodies  placed  with  their 
broad  ends  forwards  and  their  narrow  ends  backwards.  They  are 
throughout  the  greater  part  of  their  extent  embedded  in  the  sub- 
stance of  the  hemispheres,  but  their  anterior  extremities  come  to 
the  surface  in  the  body  and  anterior  horn  of  the  lateral  ventricles ; 
they  are  thus  divisible  into  an  intraventrieuiar  and  an  extraven- 
trieular  portion.  The  intraventricular  portion  is  named  nueleug 
caudatus;  the  nuclei  on  the  two  sides  diverge  from  each  other  as 
the^  proceed  backwards,  and  pass  to  the  outer  side  of  each  thalamus, 
which  they  thus  come  to  embrace.  The  extraventricular  portion 
lies  to  the  outer  side  of  the  optic  thalamus,  and  between  it  and  the 
island  of  Keil ;  it  is  chiefly  formed  by  a  large  nucleus^  which  on 
horizontal  section  presents  the  appearance  of  a  biconvex  lens,  hence 
it  has  been  namea  the  lenticular  nucleus.  In  a  transverse  vertical 
section  this  nucleus  appears  triangular,  with  the  base  directed  out- 
wards and  the  apex  inwards;  the  grey  matter  which  forms  its 
bulk  is  streaked  oy  numerous  white  fibres  which  radiate  as  they 
pass  through  it  into  the  convolutions.  On  the  inner  side  the  len< 
ticular  nucleus  is  separated  from  the  nucleus  caudatus  and  thalamus 
opticus  by  a  strand!^  of  white  matter  called  the  external  eaptule^  and 
on  the  outer  side  a  similar  but  less  marked  band  called  internal 
capeule  lies  between  it  and  the  island  of  Reil ;  a  grey  streak  in  the 
middle  of  the  latter  has  been  named  the  teniaform  nucleui  or 
eloMtrum, 

Lining  Membrane  of  the  Ventricles. 

The  lining  membrane  of  the  ventricles,  evendyrna  ventrieutarunij 
is  a  serous  layer  distinct  from  the  arachnoid ;  it  lines  the  whole  of 
the  interior  of  the  lateral  ventricles,  and  is  connected  above  and 
below  with  the  attached  border  of  the  choroid  plexus,  so  as  to  ex- 
clude all  communication  between  the  lateral  ventricles  and  the 
exterior  of  the  brain.  From  the  lateral  ventricles  it  is  reflected 
through  the  foramen  of  Monro  on  each  side  into  the  third  ventricle, 
which  it  invests  throughout  From  the  third  it  is  conducted  into 
the  fourth  ventricle,  through  the  iter  a  tertio  ad  quartum  ventri- 
culum,  and  after  lining  its  interior  becomes  continuous  inferiorly 
with  the  sub-arachnoid  tissue  of  the  spinal  cord.  The  lining  mem- 
brane of  the  ventricles  is  provided  with  a  ciliated  epithelium,  and 
is  the  source  of  the  secretion  which  moistens  and  lubricates  their 
interior.    The  fifth  ventricle  has  a  separate  lining  membrane. 

The  epithelium  of  the  ependyma  ventriculorum  is  supported  by 
a  delicate  layer  of  modified  connective  tissue,  similar  to  that  de- 
scribed in  the  spinal  cord  under  the  name  of  neuroglia.  Where  the 
sub-ependymic  tissue  is  thickened,  certain  small  bodies,  amyloid 
bodies,  are  found  as  a  pathological  formation.  These  bodies  resemble 
starch-granules,  are  round  and  biscuit-shaped,  yellowish  in  colour, 
and  marked  by  concentric  strise. 


CEREBELLUH. 


OEBEBELLUH. 

The  cerebellum,  seven  times  smaller  than  the  cerebram,  ii  dtaatcd 
beneath  the  pogterior  c«rebral  lobes,  being  lodged  in  the  porteiiar 
foaw  of  the  base  of  the  cranium,  and  protected  from  die  tnpem- 
enmbent  pressure  of  the  cerebrum  by  the  tentorinm  oeivbeUi  Like 
the  cerebrum,  it  is  composed  of  grey  and  white  subabuioe,  the  fonow 
occQpyinK  the  surface,  the  latter  the  interior,  and  ita  Burfitee  ii  fanned 
of  parallel  lamellce  separated  by  sulci,  and  here  and  there  by  itepa 
sulci.  In  form,  the  cerebellum  is  oblong  and  flattened,  iU  fftaUs 
diameter  bein);  from  aide  to  side,  ita  two  surface*  looking  apwaida 
and  downwards,  and  its  borders  being  anterior,  posterior,  and  ut«nL 
In  consideration  of  ita  shape  the  cerebellum  admits  tif  ft  divisiHI 
into  two  hemispheres,  into  certain  prominences  termed  procesM* 
and  lobules,  ancl  into  certjUn  divisions  of  its  substance  called  lobes, 
formed  upon  tlic  hemispheres  by  the  deeper  sulci  above  referred  to. 
The  two  nemispheres  are  separated  from  each  other  on  the  npper 
surface  of  the  cerebellum  by  a  lunsitudinal  ridge,  which  is  tenned 
the  tuperioT  verraifarm  procat,  and  which  forms  a  commismire  between 
them.  On  the  anterior  bonier  of  the  organ  there  is  a  aemilnnar 
notch,  incitiira  etreMli  nrilmor,  which  embraces  the  corpom  qnadri- 
gemina.  On  the  posterior  border  there  is  another  notch,  ittOMura 
eerebetli  posterior,  which  receives  the  upper  part  of  the  (ali  cerebelli  j 


deep  fissure  c 
iniUng    with    the 


apoi 


medulla  oblongata, 
and  termed  the  val- 
Ueuta  (valley). 

Each  hemisphere 
of  the  cerebellum  is 
divided  by  meant 
of  a  fissure  (sulcna 
borizontalis)  which 
runs  along  its  bee 
bonier  into  an  upper 
and  a  lower  portion, 
and  upon  each  of 
these  portions  cer- 
tainlobesaiemarked  . 

Fin.  aSS.— Under  mrlaca  of  eerstollani,  th*  unygdmlia    OUL       Thus    OD    the 
hnrtng  been  rooKWBd.    i.  MtduUii  ubloDgkU.    a.  Pom    upper  portion  there 

ffiSi..>?l,'S&Z''iSL££,"l"S..i  "•  ■»« '-d.  lobe. 

of  Inferior  rermUotiii  prna«^    7.  UtuU.    B.  Futarior    separated   by  a    sul- 
meduU.rj'YBlum.    d.  iTrunid.    10.  Bonder  lobe.    11.    ens.  Somewhat  more 

p«urtor  Interior  igU,  stronoly  marked  than 

the  rest,  and  extending  deeper  into  the  substance  of  the  cerebellum ; 
they  are  the  anteriw  tuperior  lobe  and  poiterior  tuperior  Ube.  On  the 
unaer  pcttion  of  the  hemisphere  there  are  three  such  lobes,  namely, 
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the  poitmor  inferior  lobe^  the  slender  (gracilis)  lohej  and  tlie  bivmitral 
or  digastric  lobej  and  two  additional  ones  of  peculiar  form,  the  lobus 
inferior  intemus  or  tonnl,  and  the  flocculus.  The  tonsil  (amycdala) 
is  dtoated  on  the  side  of  the  yallecula,  and  projects  into  the  ibnrth 
ventricle.  The  ftooeiUus  or  pnemnogastric  lobule,  long  and  slender, 
extends  from  the  side  of  the  vallecula  around  the  restiform  bo<^ 
to  the  crus  cerebelli,  lying  behind  the  filaments  of  the  eighth  pair  of 
nerves. 

The  commissure  between  the  two  hemispheres  is  termed  the  toorm 
(vermisX  that  portion  of  the  worm  which  occupies  the  upper  surface 
of  the  cerebellum  as  for  back  as  the  horizontal  fissure  being  the 
processus  vermiformis  superior,  and  that  which  is  lodged  within  the 
vallecula  being  the  processus  vermiformis  inferior.  The  superior 
vermiform  process  is  a  prominent  longitudinal  ridge,  extending  from 
the  incisura  anterior  to  the  incisura  posterior,  in  imitation  of  the 
hemispheres,  it  is  divided  into  lobes,  of  which  three  have  received 
names — namely,  the  lobvlus  centralis^  a  small  lobe  situated  in  the 
incisura  anterior ;  the  montictUus  cerebeUi,  a  longer  lobe,  having  its 
peak  and  declivity;  and  a  small  lobe  near  the  incisura  posterior, 
the  commissura  simplex.  The  lobes  of  the  inferior  vermiform  process 
are  four  in  number,  namely,  the  commissura  brevis,  situated  in  the 
incisura  posterior,  below  the  horizontal  fissure ;  the  pyramid^  a 
small  obtusely-pointed  eminence ;  a  larger  prominence,  uie  umiUky 
situated  between  the  tonsils,  and  connected  with  them  by  means  of 
a  commissure ;  and  in  front  of  the  uvula,  the  nodulus.  In  front  of 
the  noduluB  is  a  thin  lamina  of  medullary  substance  consisting  of  a 
central  and  two  lateral  portions,  the  velum  meduUare  poderiuSy 
and  between  this  velum  and  the  nodulus  and  uvula  is  a  deep  fossa 
which  is  known  as  the  suxUlow's  nest  (nidus  hirundinis).  The 
velum  meduUare  arUerius  \s  the  valve  of  Vieussens,  described  with 
the  fourth  ventricle ;  both  these  vela  proceed  from  the  same  point 
in  the  roof  of  that  ventricle,  and  separate  from  each  other  at  an 
angle,  the  one  passing  obliquely  forwards,  the  other  obliquely 
backwards. 

When  a  vertical  incision  is  made  into  the  cerebellum,  that  ap- 
pearance is  seen  which  has  been  denominated  arbor  vitcs  eerebwt; 
the  white  substance  in  the  centre  of  such  a  section  resembles  the 
trunk  of  a  tree,  from  which  branches  are  given  off,  and  from  the 
branches  branchlets  and  leaves,  the  two  latter  beiug  coated  hj  a 
moderately  thick  and  uniform  layer  of  grey  substance.  If  the  in- 
cision be  made  somewhat  nearer  to  the  commissure  than  to  the 
lateral  border  of  the  organ,  a  yellowish-grey  dentated  line,  enclosing 
medullary  substance  traversed  by  the  openiugs  of  numerous  vessels, 
will  be  seen  in  the  centre  of  the  white  substance.  This  is  the 
ganglion  of  the  cerebellum,  the  corpus  dentatunu  from  which  the 

Seduncles  of  the  cerebellum  proceed.    The  reddiBh-grey  line  is 
ense  and  homy  in  structure,  and  is  the  cut  edge  of  a  tnin  capsule, 
open  towards  the  medulla  oblongata. 
The  cerebellum  is  associated  with  the  rest  of  the  encephalon  by 
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means  of  three ^ira  of  lounded  corda  or  peduncles,  eaperior,  middle, 
and  inferior.  The  superior  peduncles,  or  woetmu  s  e«rebeUo  ad  UM, 
proceed  from  the  cerebellum  fonraids  and  upwards  to  the  teates)  in 
which  they  are  lost.  Thej  form  the  antenor  part  of  the  IMenl 
boundaries  of  the  fourth  ventricle,  and  give  attachment  bj-  their 
inner  borders  to  the  valve  of  Vieusaens,  which  is  stretched  between 
them.  At  their  junction  with  the  testes  they  are  croaeed  by  the 
fourth  pair  of  nerves.  The  middle  peduncles,  or  crura  oerefisUi  ^ 
pimtem,  the  largest  of  the  three,  issue  from  the  cerebellum  throodi 
the  anterior  extremity  of  the  sulcus  horizontaliB,  and  are  loot  inUe 
pons  Varolii.  The  inferior  peduncles,  or  erara  ad  meduUam  oblim- 
galam,  are  the  restiform  bodies,  which  descend  to  the  poeterior  part 
of  the  medulla  obloni(,'ata,  and  fonn  the  inferior  portion  of  the  Ut«nl 
boundaries  of  the  foiuth  ventricle. 

Btmctnre  ot  the  CerebellnitL 

The  cerebellum,  like  the  cerebrum,  is  composed  internally  of 
white  and  ezlemally  of  grey  nerve  matter,  the  latter  preponderatint; 
and  being  arranged  around  the  fonner 
in  such  a  mnnuer  as  to  present  the 
appearance  described  above  as  the  arbor 
milt.  The  grey  cortex  is  divisible  isto 
an  outer  and  an  inner  layer,  die  outer 
being  of  a  dear  grey  colour,  and  the 
inner  greyish-red  and  grauulu'  in  ap- 
pearance. The  outer  layer  consists  of 
a  delicate  matrix  supporting  fibres  and 
cells,  the  fibres  running  for  the  moat 
part  at  right  ancles  to  the  surface  of  the 
cerebellum,  and  the  cells  being  very 
small,  scattered,  granule-like  bodies. 
The  inner  layer  is  formed  also  of 
granule-like  ctlls  very  closely  a^re- 
gHted,  and  embedded  in   a  gelatinous 

matrix.     Between  the  inner  and  outer 

byera  is  a  single  layer  of  peculiar  cells 
"mter   csJled  ci!«»o^Purfci"nje/  they  are  chiefly 
■      -  of   flask-sliaped,   and    give   on    numerous 
■"■   pTocesees  both  to  the  inner  and  outer 
layers,  those  to  the  latter  being  more 
numerous,  larger,  and  more  extensively  ramified  than  those  to  the 

ASTERIES  OF  THE  OEREBBUU. 
The  arteries  of  the  brain  presentcertain  peculiarities  which  render 
it  necessary  that  they  should  be  studiea  apart  from  the  general 
arterial  sjj'em  and  along  with  the  o^an  to  which  they  are  distri- 
buted.    The  important  anastomotic  coiuection  at  the  base  of  the 
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brain  called  the  circle  of  Willis  has  been  described  on  a  previous 
page  (394),  and  it  is  only  necessary  here  to  recidl  the  fact  that  from 
that  circle  three  main  trunks,  called  anterior^  middle^  and  posterior 
cerebral  arteries,  are  given  oflf  on  each  side  to  the  anterior,  middle, 
and  posterior  regions  of  the  brain.  The  branches  derived  from  these 
trunks  are  of  two  kinds :  medullary^  which  pass  to  the  basal  ganglia 
and  neighbouring  parts ;  and  corticaiy  whicn  are  distributed  to  the 
convolutions  of  tne  five  lobes  into  which  the  cerebrum  is  divided. 
These  two  systems  of  arteries  are  almost  entirely  independent  of 
each  other,  wliat  communications  exist  between  them  beine  very  few 
in  number,  and  of  capillai^  minuteness ;  the  individual  branches 
also  of  each  system  are  distributed  to  independent  areas,  and  only 
communicate  with  their  fellows  at  the  margins  of  those  areas  by 
few  and  small  communications,  hence  they  are  distinguished  as  end 
arteries.  As  a  necessary  result  of  this  arrangement,  one  artery  cannot 
take  the  place  or  perform  the  work  of  another,  as  we  so  often  find  to 
be  the  case  in  other  parts  of  the  bod^,  but  if  an  artery  becomes 
plugged,  the  area  to  which  it  is  distributed  becomes  deprived  of 
nourishment  and  rapidly  undergoes  degeneration.  The  following  is 
a  brief  description  of  the  chief  branches  of  the  three  arteries  men- 
tioned above. 

Anterior  Cerebral — The  meduUary  branches  of  this  trunk  are 
few  in  number;  they  are  given  oflf  close  to  its  origin  from  the 
internal  carotid,  pass  through  the  anterior  part  of  tne  substantia 
perforata,  and  are  distributed  to  the  front  of  the  corpus  striatum,  and 
genu  of  the  corpus  callosum.  The  cortical  branches  are  four  in 
number.  The  first  of  these  is  distributed  to  the  internal  orbital 
convolutions ;  the  second  to  the  anterior  part  of  the  marginal  con- 
volution, the  anterior  part  of  the  middle  frontal  convolution,  and  to 
the  superior  frontal  convolution ;  the  third  to  the  inner  surface  of 
the  hemisphere  as  far  back  as  the  ascending  portion  of  the  calloso- 
marginal  fissure.  The  fourth  supplies  the  quadrate  lobe,  and  gives 
off  a  branch  which  enters  the  corpus  callosum  and  supplies  its 
structure. 

Middle  Cerebral — This  is  the  largest  artery  of  the  three,  and 
from  its  position  is  frequently  named  the  Sylvian  artery.  The 
medullary  branches  are  numerous ;  thev  enter  the  openings  in  the 
substantia  perforata,  and  passing  directly  upwards  are  distributed  to 
the  extra  ventricular  nuclei  of  the  corpus  striatum,  and  the  back  part 
of  the  nucleus  caudatus.  The  main  trunk  of  the  middle  cereoral 
passes  upwards  in  the  fissure  of  Sylvius,  and  as  it  lies  against  the 
island  01  Reil  divides  into  four  cortical  branches.  The  first  of  these 
is  distributed  to  the  outer  part  of  the  orbital  surface  and  inferior 
frontal  convolution ;  the  second  to  the  posterior  part  of  the  middle 
frontal  and  three-fourths  of  the  ascendmg  frontal  convolution  ;  the 
third  to  the  rest  of  the  ascending  frontaJ,  ascending  parietal,  and 
anterior  ]Mirt  of  the  superior  parietal,  and  the  foi^tn  to  the  in- 
ferior parietal  (supra-marginal)  and  superior  temporo-sphenoidal 
convolution. 
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Posterior  OerebraL — Most  of  the  meduUary  branches  of  thte 
artery  enter  the  locus  perforatus  posticus,  but  a  few  are  given  off  oa 
the  outer  side  of  the  crus  cerebri ;  both  sets  are  distributed  to  the 
thalamus  opticus,  crus  cerebri,  and  corpora  quadiigemina.  The 
cortical  branches  are  three  in  number ;  the  first  passes  to  the  anterior 
part  of  the  uncinate  gyrus,  the  second  to  the  back  part  of  the  same 
convolution  and  the  lower  part  of  the  temporo-sphenoidal  lobe,  and 
the  third  to  the  occipital  lobe. 

MEMBRANES  OF  THE  ENOEPHALON. 

Dissection. — To  examine  the  encephalon  with  its  membranes,  the 
upper  part  of  the  skull  must  be  removed,  by  sawing  throng  the 
external  table  and  breaking  the  internal  table  with  the  chisel  and 
hammer.  After  the  calvanum  has  been  loosened  all  round,  it  will 
require  a  considerable  degree  of  force  to  tear  the  bone  away  from 
the  dura  mater.  This  adhesion  is  particularly  firm  at  the  sutiires, 
where  the  dura  mater  is  continuous  with  a  membraneous  layer  in- 
terposed between  the  edges  of  the  bones ;  in  other  situations  the 
connection  results  from  numerous  vessels  which  permeate  the  inner 
table  of  the  skull.  The  adhesion  subsisting  between  the  dura  mater 
and  bone  is  greater  in  the  young  subject  and  in  old  persons  than  in 
the  adult.  On  being  torn  away,  the  internal  table  will  present 
numerous  deeply  grooved  and  ramified  channels,  corresponding  with 
the  branches  of  the  meningeal  arteries.  Along  the  middle  line  will 
be  seen  a  groove  corresponding  with  the  superior  longitudinal  sinus, 
and  on  either  side  may  be  frequently  observed  some  small  fossae, 
corresponding  with  the  Pacchionian  bodies. 

The  membmnes  of  the  encephalon  and  spinal  cord  are-— the  dura 
mattr^  arachnoid  membrane^  ana  pia  mater. 

The  dura  mater  is  the  firm  whitish  or  greyish  layer  which  is 
brought  into  vievf  when  the  calvarium  is  removed.  It  is  a  strong 
fibrous  membrane,  somewhat  laminated  in  texture,  and  composed 
of  white  fibrous  tissue.  Lining  the  interior  of  the  cranium,  it  serves 
as  the  internal  periosteum  of  tnat  cavity  ;  it  is  prolonged  also  into 
the  spinal  column,  but  is  not  adherent  to  the  bones  in  that  canal  as 
in  the  cranium.  From  the  internal  surface  of  the  dura  mater,  pro- 
cesses are  directed  inwards  for  the  support  and  protection  of  parts 
of  the  brain  ;  while  from  its  exterior,  other  processes  are  prolonged 
outwards  to  form  sheaths  for  the  nerves  as  they  quit  the  skuU  and 
spinal  column.  Its  external  surface  is  rough  and  nbrous,  and  cone- 
8i)onds  with  the  internal  table  of  the  skull.  The  internal  surface  is 
smooth,  and  lined  by  epithelium ;  it  was  formerly  regarded  as 
a  reflected  layer  of  the  arachnoid  membrane. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the 
middle  meningeal  artery  mav  be  seen  ramifying  ;  and  in  the  middle 
line  is  a  depressed  groove,  formed  by  the  sul^idence  of  the  upper 
wall  of  the  superior  longitudinal  sinus.  If  the  sinus  be  opened 
along  its  course,  it  will  be  found  to  be  a  triangular  channel,  crossed 
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aX  its  lower  angle  by  numeroae  white  bands,  called  choTdEB  Williaii ; 
granular  bodies  are  also  occaaoQaUf  seen  in  its  interior,  these  are 
theKlandnls  Paccliioui. 

Tne  gUndnltt  P&cchlonl  are  email,  round,  whitish  granulationa, 
occurring  singly  or  in  closters,  and  forming  small  groupa  of  various 
size  along  the  margiD  of  the  longitudinal  fiBaure  of  the  cerebrum, 
and  more  particularly  near  the  summit  of  the  latter.  They  are 
absent  in  infancy,  increase  in  numbeTH  in  adult  life,  and  are  abun- 
dant in  the  Bged.  They  are  simply  enlaif[ed  villi  of  the  arachnoid, 
and  conaiBt  of  a  sponj^  tissue  continuous  with  the  sub-arachnoid 


tissue  and  of  the  same  composition,  covered  by  a  layer  of  epithelial 
cells.  As  they  push  the  dura  mater  before  them  in  the  process  of 
their  growth  tney  obtain  from  it  a  thin  membrane  which  spreads 
over  them  to  form  an  outer  coat  When  of  laive  size  they  cause 
absorption  of  the  bone  and  bo  come  to  be  lodged  in  depressions  or 
pits  in  the  interior  of  the  vertex  of  the  ekulL 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the 
direction  of  his  incision  through  the  skull,  and  turn  it  upwaids 
towards  the  middle  line,  he  will  oliserve  the  smootli  internal  surface 
of  this  membnuiB.     He  will  perceive  also  the  large  veins  of  the 
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hemispherea  filled  with  dark  blood,  and  passing  from  behind  for- 
wards to  open  into  the  superior  longitudinal  sinus.  If  he  introdnee 
the  handle  of  his  scalpel  between  the  dura  mater  and  arachnoid,  he 
will  see  a  vertical  laver  of  the  former  descending  between  tJie  hemi- 
spheres ;  and  if  he  clraw  one  side  of  the  brain  a  little  outwards,  he 
will  be  enabled  to  perceive  the  extent  of  the  process  of  memhnne 
which  is  called  the  lalx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards  towards  the 
interior  of  the  skull  are  the  falx  certbriy  Untorium  cerebeUi,  and  falx 
cerebellL 

The  falx  cerebri  (falx^  a  sickle,  so  named  from  its  sickle-like 
appearance),  narrow  in  front,  broad  behind,  and  forming  a  sharp 
curved  edge  below,  is  attached  in  front  to  the  crista  galli  process  of 
the  ethmoid  bone,  and  behind  to  the  tentorium  cerebelli  ;  between 
these  points  it  is  connected  with  the  inner  surfeuse  of  the  cranium  in 
the  middle  line.  Along  the  attached  border  runs  the  superior 
longitudinal  sinus,  and  along  the  free  edge  the  inferior  longitudinal 
sinus,  these  vessels  being  situated  between  the  two  fibrous  layers  of 
which  the  membrane  is  composed. 

The  tentorium  cerebwi  {tentorium,  a  tent)  is  a  roof  of  dura 
mater,  thrown  across  the  cerebellum  and  attached  at  each  side  to 
the  margin  of  the  petrous  portion  of  the  temporal  bone  ;  behind,  to 
the  transverse  ridge  of  the  occipital  bone,  wnich  lodges  the  lateral 
sinuses  ;  and  in  front  to  the  upper  border  of  the  petrous  portion  of 
the  temporal  bone  and  to  the  clinoid  processes.  It  supports  the 
posterior  lobes  of  the  cerebrum  and  prevents  their  pressure  *  on  the 
cerebellum,  leaving  a  small  opening  anteriorly,  for  the  transmission 
of  the  crura  cerebri.  Its  attached  border  contains  the  lateral  and 
superior  petrosal  sinuses,  and  the  junction  between  it  and  the  falx 
cerebri  is  channelled  by  the  straignt  sinus. 

The  falx  cerebelli  is  a  small  process,  generally  double,  attached 
to  the  vertical  ridge  of  the  occipital  bone  beneath  the  lateral  sinus, 
and  to  the  tentorium.  It  lodges  the  occipital  sinuses  and  is  received 
into  the  indentation  between  the  two  hemispheres  of  the  cerebellum. 

Removal  of  the  Brain. — The  student  cannot  see  the  tentorium 
and  falx  cerebelli  until  the  brain  is  removed  ;  but  he  should  con- 
sider the  attachments  of  the  former  on  the  dried  skull,  for  he  will 
have  to  incise  it  in  the  removal  of  the  brain.  He  should  now  pro- 
ceed to  that  operation,  for  which  purpose  the  dura  mater  is  to  be 
divided,  all  round,  on  a  level  with  the  section  through  the  skull,  and 
the  scissors  are  to  be  carried  deeply  between  the  hemispheres  of  the 
brain  in  front,  to  cut  through  the  anterior  part  of  the  falx  ;  then 
draw  the  dura  mater  backwards,  and  leave  it  hanging  by  its  attach- 
ment to  the  tentorium.  Raise  the  anterior  looes  of  the  brain 
carefully  with  the  hand,  and  lift  the  olfactory  bulbs  from  the 
cribriform  fossse  with  the  handle  of  the  scalpel.  Then  cut  across 
the  two  optic  nerves  and  internal  carotid  arteries.      Next  divide 

*  In  leaping  aDlmali,  as  the  feline  and  canine  genera*  the  tentorium  ia  formed  of 


'J  * 


IfEMBBAKES  OF  THE  ENCEPHALON.  517 

the  infundibulum  and  tliiid  nerves,  and  carry  the  knife  along  the 
margin  of  the  petrous  bone  at  each  side,  so  as  to  divide  the  ten- 
torium near  its  attachment  Cut  across  the  fourth,  fifth,  sixth, 
seventh,  and  eighth  nerves  in  succession  with  a  sharp  knife,  and 
pass  the  scalpel  as  far  down  as  possible  into  the  vertebral  canal,  to 
sever  the  spinal  cord,  cutting  first  to  one  side,  and  then  to  the  other, 
in  order  to  divide  the  vertebral  arteries  and  first  cervical  nerves. 
Then  let  him  press  the  cerebellum  gently  upwards  with  the  fingers 
of  the  right  hand,  the  hemispheres  being  supported  with  the  left, 
and  the  brain  will  roll  into  his  hand. 

The  arteries  of  the  dura  mater  are — ^the  aiUerwr  meningeal  from 
the  ethmoidal,  ophthalmic,  and  internal  carotid.  The  middle  menin- 
geal and  m/eningea  pcurva  from  the  internal  maxillary.  The  inferior 
meningeal  from  the  ascending  pharyngeal  and  occipital  artery  ;  and 
the  posterior  meningeal  from  the  vertebraL 

Its  nerves  are  derived  from  the  nervi  molles  and  superior  cervical 
ganglion  of  the  sympathetic,  from  the  Gasserian  ganglion,  the  oph- 
thahnic  nerve,  and  sometimes  from  the  fourth  and  eighth.  The 
branches  from  the  ophthalmic  and  fourth  are  given  off  while  those 
nerves  are  situated  by  the  side  of  the  sella  turcica ;  they  are  recur- 
rent, and  pass  backwards  between  the  layers  of  the  tentorium,  to  the 
lining  membrane  of  the  lateral  sinus. 

Kolliker  describes  the  dura  mater  as  composed  of  two  lamellae, 
periosteal  and  proper  fibrous y  the  former  adheres  to  the  bones,  the 
latter  forms  the  internal  processes,  whilst  the  sinuses  result  from  the 
separation  of  the  two.  He  finds  nothing  to  indicate  the  lining  of 
the  internal  surface  by  the  arachnoid  as  a  separate  membrane ;  but 
shows  that  the  tesselated  epithelium  of  the  free  surface  is  in  contact 
with  and  bedded  upon  the  fibrous  structure. 

The  space  between  the  dura  mater  and  arachnoid  is  called  the 
suh-durat  space y  it  was  formerly  known  as  the  cavity  of  the 
arachnoid. 

The  arachnoid  {dpdx^n  «7^of,  like  a  spider's  web)  is  a  delicate 
membrane  which  invests  the  brain  externally  to  the  pia  mater. 
On  the  upper  surface  of  the  hemispheres  it  is  transparent,  but  may 
be  demonstrated  as  it  passes  across  the  sulci  from  one  convolution  to 
another  by  injecting  with  a  blow-pipe  a  stream  of  air  beneath  it. 
At  the  base  of  the  brain  the  membrane  is  opalescent  and  thicker 
than  in  other  situations,  and  more  easily  demonstrable  from  the 
circumstance  of  stretching  across  the  interval  between  the  temporal 
lobes  of  the  hemispheres.  The  space  which  is  included  between 
this  layer  of  membrane  and  those  parts  of  the  base  of  the  brain 
which  are  bounded  by  the  optic  commissure  and  fissures  of  Sylvius 
in  front,  and  the  pons  Varolii  behind,  is  termed  the  anterior  suh- 
arachnotd  space.  Another  space  formed  in  a  similar  manner  between 
the  under  part  of  the  cerebellum  and  the  medulla  oblongata,  is  the 
posterior  sub-arachnoid  space y  and  a  third  space,  situatea  over  the 
corpora  quadrigemina,  may  be  termed  the  superior  sub-arachnoid 
space.    These  spaces  communicate  freely  with  each  other,  the  anterioc 
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and  posterior  across  the  crura  cerebelli,  the  anterior  and  the  superior 
around  the  crura  cerebri,  and  the  latter  and  the  posterior  acrosi 
the  cerebellum  in  the  course  of  the  venniform  proceeaea  The 
posterior  space  communicates  by  means  of  an  opening  called  the 
foramen  of  Magendie  with  the  cavity  of  the  fourth  ventricle ;  and  the 
anterior  space  has  two  small  openings  in  its  wall  behind  the  roots  ol 
the  glo8so-pharyngeal  nerves,  which  communicate  with  a  pouch-like 
prolongation  of  the  arachnoid  beneath  the  flocculus.  They  communi- 
cate also  with  a  still  larger  space  formed  by  the  loose  disposition  of 
the  arachnoid  around  the  spinal  cord,  the  spinal  sub-arachnoid  space. 
The  whole  of  these  spaces,  with  the  lesser  spaces  between  the  con- 
volutions of  the  hemispheres,  constitute  one  large  and  continuous 
cavity  which  is  filled  with  a  limoid  serous  secretion,  the  tub' 
arachnoid  or  cerebrospinal  fluids*  a  fluid  which  is  necessary  for  the 
regulation  of  pressure,  and  protection  of  the  cerebro-spinal  man. 
The  quantity  of  the  cerebro-spinal  fluid  is  determined  by  the  re- 
lative size  of  the  cerebro-spinal  axis  and  that  of  the  containing 
cavity,  and  is  consequently  variable.  It  is  smaller  in  youth  than  in 
old  age,  and  in  the  adult  has  been  estimated  at  about  two  ounces. 
The  arachnoid  is  connected  to  the  pia  mater  by  a  delicate  areolar 
tissue,  which  in  the  sub-arachnoid  space  is  loose  and  filamentous. 
The  Rerous  secretion  of  the  sub-dural  space  is  very  small  in  quantity 
as  compared  with  the  sub-arachnoid  fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  as 
imagined  by  Bichat,  but  is  reflected  inwards  upon  the  venae  Qaleni 
for  a  short  distance  only,  and  returns  upon  those  vessels  to  the  dura 
mater  of  the  tentorium.  It  surrounds  the  nerves  as  they  originate 
from  the  bndn,  and  forms  a  sheath  around  them  to  their  point  of 
exit  from  the  skull. 

Vessels  of  considerable  size,  but  few  in  number,  and  branches  of 
cranial  nerves,  are  found  in  the  arachnoid. 

Structure. — The  arachnoid  consists  of  interlacing  bundles  of  fine 
fibrous  tissue,  the  interstices  of  which  are  occupied  by  spread-out  cells. 

The  pia  mater  is  an  areolo-vascular  membrane  composed  of 
innumerable  vessels  held  together  by  fine  bundles  of  connective 
tissue.  It  invests  the  whole  surface  of  the  brain,  dipping  into  the 
sulci  between  the  convolutions,  and  forming  a  fold  in  its  interior 
called  velum  interpositum.  It  also  forms  folds  in  other  situations,  as 
in  the  third  and  fourth  ventricles,  and  in  the  longitudinal  fissures  of 
the  spinal  cord. 

This  membrane  differs  in  structure  in  different  parts  of  the 
cerebro-spinal  axis.  Thus,  on  the  surface  of  the  cerebrum,  in 
contact  with  the  soft  grey  matter  of  the  brain,  it  is  extremely  vas- 
cular, forming  remarkable  loops  of  anastomosis  in  the  interspaces  of 
the  convolutions,  and  distributing  multitudes  of  minute  straight 
vessels  to  the  grey  substance.    In  the  substantia  perforata,  again, 

*  The  presence  of  a  aerons  fluid  beneath  the  arachnoid  has  giren  rine  to  the  con- 
jecture that  a  aub-arachnoid  serous  membrane  may  exist  in  that  situation.  Such  a 
tuppodtion  is  quite  unnecesaazy  to  explain  the  production  of  the  seoretion,  since 
tbo  piA  nuLter  is  fully  adequate  to  the  tunaUon. 
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and  locna  perforatm,  it  gtvea  off  tufts  of  small  arteries,  which  pierce 
■4^6  white  matter  to  reach  the  crey  substance  in  the  interior.  Bnt 
opon  the  crura  cerebri,  pooa  Varolii,  and  spinal  cord,  its  vascnlar 
character  aeetns  almost  lost.  It  has  become  a  dmiejiiirouimfmbrafie, 
difficult  to  tear  off,  and  forminf;  the  proper  sheath  of  the  spinal  cord. 

The  pA  mater  is  the  nutrient  membrane  of  the  brain,  and  derives 
ita  blood  from  the  internal  carotid  and  vertebral  arteriea.  Lympha- 
tics have  also  been  described  as  entering  into  its  structure. 

Its  nftrVM  are  the  minute  filaments  of  the  sympathetic,  and 
filaments  from  the  sensory  cranial  nerves ;  they  accompany  the 
branches  of  the  arteries. 

KEMBBAK£S  OF  THE  SPINAL  COED. 


The  dnra  mater 
brane,  identical  in 
continuous  with 
that  membrane 
At  the  marain  of 
the  occipital  fora- 
men it  is  closely 
adherent  to  the 
bone ;  by  ita  ante- 
rior surface  it  is 
attached     to    the 

ligament,  and  be- 
low, by  means  ot 
its  pointed  extrem- 
ity, to  the  coccyx, 
li  the  rest  of  ita 
extent  it  is  com- 
paratively free,  be- 
ing connected,  by 
a  loose  areolar  tis- 
sue, to  the  walls  of 
the  spinal  canaL 
In  this  areolar  tis- 
sue there  exists  a 
Suontity  of  red- 
idi,  oily,  adipose 
substance,  some- 
what analogous  to 
the  marrow  of  long 
bones.  On  either 
side  and  below,  the 
nerv«B,  to  whidi  it 


_, cylindrical  sheath  of  fibrous  mem- 
structure  with  the  dura  mater  of  the  skull,  and 


a  sheath  for  each  of  the  spinal 
is  closely  adherent    Upon  its  inner  surface  it 
s  sides  may  be  seen  double  o 
of  each  of  the  spinal  nerves. 


double  openings  for  the  two 
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hj  long  slender  filamenU  of  areolar  tissue,  ^d  by  a  longitcdm*! 
lamella  whicL  ie  attached  to  the  posterior  aspect  of  the  cord.  The 
areolat  tisBiie  is  moat  abundant  in 
the  cervical  legion,  and  dimiuube* 
in  quantity  from  above  downwardi ; 
and  the  longitudinal  lamella  ia  com- 
plete only  in  the  dorsal  region.  The 
arachnoid  psBses  off  from  the  cord  on 
either  side  with  the  spinal  nervea,  to 
which  it  forms  a  sheath.  A  connec- 
tion eiisU  in  several  places  between 
„_  the  arachnoid  and  dura  mater.  The 
ig  oi  space  between  the  arachnoid  and  the 
Icd'i^M^  Spinal  cord  is  identical  with  that 
7.  O^-  already  described  as  existing  between 
a.  OnD-  the  same  parts  in  the  bntin,  the  m6- 
"°'^^°'  arachnoid  ipaei.  It  in  occupied  by 
a  serous  fluid,  sutfictent  in  quantity  to  expand  the  amchnoid,  and 
fill  completely  the  cavity  of  the  dura  mater.  The  tttb-araeAnoid  or 
eerebro-spinal  fluid  keeps  up  a  conatant  and  gentle  pressure  on  the 
entire  surface  of  the  brain  and  spinal  cord,  and  yields  with  the 
^rentest  facility  to  the  various  movements  of  the  cord,  giving  to 
Uiose  delicate  structures  the  advantage  of  the  priaciplea  bo  usefaUy 
applied  by  Dr.  Amott  in  the  water  b«d. 

The  pia  mater  is  the  immediate  investment  of  the  cord  ;  and, 
like  the  other  membrsnes,  is  continuous  with  that  of  the  brain.  It 
is  not,  however,  like  the  pia  mater  cerebri,  a  vascular  membrane ; 
but  is  dense  and  fibrous  m  structnre,  and  contains  but  few  veaaels. 


median  fissure.  It  forms  a  sheath  for  each  of  the  fasciculi  of  the 
ner^'es,  and  for  the  nerves  themselveB ;  and,  inferiorly,  at  the  conical 
termination  of  the  cord,  is  prolonged  downwards  as  a  slender  liga- 
ment (flum,  terminaie),  which  descends  through  the  centre  of  the 
Cauda  equina,  and  is  attached  to  the  dura  mater  lining  the  canal  of 
the  coccyx.  This  attachment  is  a  rudiment  of  the  original  eitensioii 
of  the  spinal  cord  into  the  canal  of  the  sacrum  and  coccyx.  The 
pia  mater  bos,  distributed  to  it,  a  number  of  nervous  plexuses. 

The  lifamentum  denticnlatnm  (ligamtnlvm  dentatuTo)  is  a  thin 
process  of  pia  mater  sent  off  from  each  side  of  the  cord  throughout 
Its  entire  length,  and  separating  the  anterior  from  the  posterior  root« 
of  the  spinal  nerves.  At  its  inner  edge  it  is  attached  to  the  lateral 
aspect  01  the  cord,  and  at  its  outer  Mge  forms  numerous  saw-like 
processes  or  denticulations,  the  points  of  which  are  connected  with 
the  inner  surface  of  the  dnra  mater.  The  number  of  serrations  on 
each  side  is  about  twenty,  the  first  being  situated  on  a  level  with  the 
occipital  foramen,  and  having  the  vertebral  arteiy  >ui<l  hypoglossal 
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sax 


nerve  passing  in  front  and  the  spinal  accessory  nerve  behind  it,  and 
the  last  opposite  the  first  or  second  lumbar  vertebra.  Below  this 
point  the  ugamentum  denticolation  is  lost  in  the  filum  terminale  of 
the  pia  mater.  The  denticnlations  do  not  pierce  the  arachnoid,  but 
are  covered  by  funnel-like  prolongations  of  that  membrane.  The 
use  of  this  membrane  is  to  maintain  the  position  of  the  spinal  cord 
in  the  midst  of  the  fluid  by  which  it  is  surrounded. 


CRANIAL  NERVES. 

The  PAIRS  of  cranial  nerves  are  nine  or  twelve  in  number,  ac- 
cording as  the  arrangement  of  Willis  or  Soemmering  is  adopted ; 
the  former  has  been  generally  used  in  this  country,  but  the  latter 
is  universally  employed  on  the  Continent  Willis  numbered  the 
pairs  of  nerves  in  correspondence  with  the  openings  in  the  base  of 
the  cranium,  and  incluaed  amongst  them,  as  the  tenth  pair,  the 
suboccipital  or  first  cervical  nerve,  now  considered  as  a  spinal  nerve. 
Soemmering  treats  the  facial  and  the  auditory  nerve  as  separate 
pairs,  under  the  name  of  seventh  and  eighth ;  the  glosso-pharyngeal 
as  the  ninth  pair ;  the  pneumogastric  the  tenth  ;  the  spiiua  accessory 
the  eleventh ;  and  the  hypoglossal  the  twelfth.  They  may  be 
arranged  in  a  tabular  form,  as  follows : — 

4th.  Pathetici  (trochleares). 
5th.  Trifacial  (trigemini). 
6tL  Abducentes. 

7th.  Soemmering. 

8th. 

9th. 

loth. 

nth. 

12th. 


7th. 

8th. 
9th. 


ist  Olfactory. 

2d.  Optic. 

3d.   Motores  oculorum. 

Facial  (portio  dura). 

Auditory  (portio  mollis). 

Glosso-pharyngeaL 

Pneumogastric  (vagus,  par  vagum). 

Spinal  accessory, 
[ypoglossal  (lingual). 


»» 


>» 


}> 


Functionally  or  physiologically  the  cranial  nerves  admit  of  divi- 
sion into  three  groups — namely,  nerves  of  special  sense,  nerves  of 
motion,  and  compound  nerves,  that  is,  nerves  which  contain  fibres 
both  of  sensation  and  motion.    The  nerves  belonging  to  these  groups 


are  the  following : — 

Special  sense 


Motion  . 


Compound . 


!i8t    Olfactory. 
2d.    Optic. 
7th.  Auditory. 
3d.    Motores  oculorum. 
4th.  PatheticL 
6th.  Abducentes. 
7th.  Facial. 
9th.  Hypoglossal. 
fSth.  Trifacial 
8th.  Glosso-pharyngeaL 
„    Pneumogastric. 
„    Spinal  accessory. 


i 


OLFACTOBT  KEBTB. 


FIBST  FASL-OLFAOIOXT. 

The  olfactoiy  tract  is  more  trulj  a  lobe  or  offshoot  of  the  brain 
than  a  cranial  nerve ;  it  aritei  by  three  roota ;  an  inner  or  tlutrt  rttt 
from  the  inner  and  posterior  part  of  the  anterior  lobe  dose  to  the 
substantia  perforata ;  a  middle  root  from  a  papilla  of  any  matter 
(caruncula  raamillam^  embedded  in  the  anterior  lobe,  and  an 
external  or  fenif  root,  which  may  be  traced  as  a  white  streak  along  tbe 


s  into  the  middle  lobe.    The  internal  root  is  believeJ 


393,— OltutoTT  narTM,  with  th< 
•bWd  dlTldKl  hf  B  lougitudla 


.  .  B  right  naria  hiiag  pnwerved  «i 
3.  Crista  g^  prTKSH  dI  ethmoid  box 
' '--      5,  BullBTpToceH  of  «phen< 


3^; 


thfl  pltullATy  mernbiviie.    d.  tlaMtl  branch  of  the  opht^lmlc  Dem 


to  be  ccnnected  with  the  anterior  part  of  the  ^yms  fomicatua,  the 
middle  root  with  the  corpus  striatum,  and  the  external  with  a  nucleus 
situated  in  the  temporo-Hpheuoidal  lobe,  in  front  of  the  pes  hippo- 
campi. The  nervous  cord  formed  by  the  union  of  the  three  roots  is 
soft  in  texture,  prismoid  in  shape,  and  embedded  in  the  olfactory 
sulcus  on  the  under  surface  of  each  anterior  lobe  of  the  brain,  lying 
between  the  pia  mater  and  arachnoid.    As  it  passes  forward  it  in- 


^  I 
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creases  in  breadth  and  swells  at  its  extremity  into  an  oblong  mass 
of  grey  and  white  substance,  the  olfactory  bulhj  which  rests  on  the 
cribriform  plate  of  the  ethmoid  bone.  fVom  the  nnder  surface  of 
the  olfactory  bulb  are  given  off  the  nerves  which  pass  through  the 
cribriform  foramina,  and  supply  the  mucous  membrane  of  the  nares ; 
they  are  arranged  into  three  groups :  an  inner  group,  reddish  in 
colour  and  sof^  which  spread  out  upon  the  septum  narium ;  an 
outer  group,  whiter  and  more  firm,  which  descend  through  bony 
c^mals  in  tne  outer  wall  of  the  nares,  and  are  distributed  on  the 
superior  and  middle  turbinated  bones ;  and  a  middle  group,  which 
supply  the  mucous  membrane  of  the  roof  of  the  nascd  lossse.  Each 
nerve  is  enclosed  in  a  tabular  prolongation  of  the  dura  mater  and 
pia  mater.  The  nerves  are  gelatinous  in  their  character,  are  devoid 
of  medullary  sheath,  and  lorm  frequent  anastomoses  with  each 
other. 

SECOND  PAnL-OPTIO. 

This  nerve  consists  of  three  parts :  the  optic  tract,  the  optic 
ehiamui,  and  the  rurve  proper.  The  first  portion  arises  from  the 
corpora  ^niculata  on  the  posterior  and  inferior  aspect  of  the  thala- 
mus opticus,  from  the  thalamus  itself,  and  from  the  nates.  Pro- 
ceeding from  this  origin  it  winds  aroimd  the  cms  cerebri  as  a 
flattened  band,  and  joins  with  its  fellow  in  front  of  the  tuber  cine- 
reum  to  form  the  optic  commissure  (chiasma).  The  optic  tract  is 
united  with  the  crus  cerebri  and  tuber  cinereum,  and  is  covered  in 
hj  the  pia  mater ;  the  commissure  is  also  connected  with  the  tuber 
cinereum,  from  which  it  receives  fibres,  and  the  nerve  beyond  ^the 
commissure  diverges  from  its  fellow,  becomes  rounded  in  form,  and 
is  enclosed  in  a  sheath  derived  from  the  arachnoid.  In  passing 
through  the  optic  foramen  the  optic  nerve  receives  a  sheath  from  the 
dura  mater,  which  splits  at  this  point  into  two  layers :  one,  which 
becomes  the  periosteum  of  the  orbit ;  the  other,  the  one  in  question, 
which  forms  a  sheath  for  the  nerve,  and  is  lost  in  the  sclerotic  coat 
of  the  eyebalL  After  a  short  course  within  the  orbit  the  optic  nerve 
pierces  the  sclerotic  and  choroid  coats,  and  expands  into  the  nervous 


membrane  of  the  eyeball,  the  retina.    Near  the  globe  the  nerve  is 

'   ")y  a  small 
through  the  central  axis  of  the  nerve  and  reaches  the  inner  layers 


pierced  by  a  smidi  artery,  arteria  centralis  retinae,  which  runs 


of  the  retina,  to  which  it  distributes  branches. 

The  optic  commissiire  lies  in  a  groove  in  front  of  the  olivary 
body  of  the  sphenoid  bone ;  is  bounded  by  the  lamina  cinerea  in 
front,  by  the  substantia  perforata  at  each  side,  and  by  the  tuber 
cinereum  behind.  Within  the  commissure  the  innermost  fibres  of 
each  optic  nerve  cross  each  other  to  pass  to  the  eye  of  the  opposite 
side ;  the  outer  fibres  continue  their  course  uninterruptedly  to  the 
eye  of  the  corresponding  side.  Some  fibres  pass  in  an  arched  direction 
from  one  nerve  to  the  other  behind,  uid  others,  taking  a  similar 
course  in  front,  connect  the  two  retins.  The  fibres  which  form  the 
outer  part  of  the  tract  and  nerve,  and  pass  uninterruptedly  to  the 


524  MOTOEES  OCULOEUM— PATHETICL 

eye  of  the  same  side,  are  much  more  numerous  than  the  inn^ 
which  cross.    The  neurilemma  of  the  commisBure,  as  well  as  that  of 
the  nerves,  is  formed  by  the  pia  mater. 

THIRD  PAIR— M0T0BE8  OOULOBUM. 

The  motor  oculi,  a  nerve  of  moderate  size,  arims  from  the  inner 
side  of  the  crus  cerebri,  close  to  the  pons  Varolii,  and  paases  forward 
between  the  posterior  cerebral  and  superior  cerebellar  arteries.  Its 
deep  origin  has  been  traced  to  the  locus  niger,  and  to  a  grey  nudrai 
beneath  the  floor  of  the  aqueduct  of  Sylvius  and  corpora  qnadri- 
gemina.  It  pierces  the  dura  mater  immediately  in  front  of  the 
posterior  clinoid  process ;  descends  obliquely  in  the  external  wall  of 
the  cavernous  sinus ;  and  divides  into  two  branches  which  enter  the 
orbit  through  the  sphenoidal  fissure  and  between  the  two  heads  of 
the  external  rectus  muscle.  The  superior  branch  ascends,  and 
supplies  the  superior  rectus  and  levator  palpebne.  The  inferior 
senas  a  branch  beneath  the  optic  nerve  to  the  internal  rectus,  another 
to  the  inferior  rectus,  and  a  long  branch  to  the  inferior  oblique 
muscle.  From  the  latter  a  short  thick  branch  is  given  to  the 
ophthalmic  ganglion,  forming  its  inferior  root.  The  branches  of  the 
third  nerve  enter  the  muscles  on  their  ocular  side. 

In  the  cavernous  sinus  it  receives  one  or  two  filaments  from  the 
carotid  plexus,  and  one  from  the  ophthalmic  nerve. 

FOURTH  PAIR.— PATHETIOI  (trochlearis). 

The  fourth  is  the  smallest  cerebral  nerve  ;  it  arises  from  the  valve 
of  Vieussens  close  to  the  testis,  and  winding  around  the  crus  cerebri 
to  the  extremity  of  the  petrous  portion  of  the  temporal  bone,  pierces 
the  dura  mater  below  the  thira  nerve,  and  passes  forward  m  the 
outer  wall  of  the  cavernous  sinus  to  the  sphenoidal  fissure.  In  its 
course  in  the  outer  wall  of  the  sinus  it  is  situated  at  first  below  the 
motor  oculi,  but  afterwards  ascends  and  becomes  the  highest  of  the 
nerves  entering  the  orbit  by  the  sphenoidal  fissure.  On  entering  the 
orbit  the  nerve  crosses  the  levator  palpebrsB  muscle  near  its  origin, 
and  is  distributed  on  the  orbital  siuface  of  the  superior  oblique  or 
trochlearis  muscle  ;  hence  its  synonym  trochlearis. 

The  fibres  of  origin  of  the  two  nerves  communicate  with  each 
other,  forming  a  kind  of  commissure,  while  those  of  the  deep  origin 
of  the  nerve  may  be  traced  in  two  fasciculi  to  a  grey  nucleus  in  the 
floor  of  the  aqueduct  of  Sylvius  in  front,  and  to  a  similar  nucleus  in 
the  floor  of  the  fourth  ventricle  behind. 

Branches. — While  in  the  cavernous  sinus  the  fourth  nerve  gives 
off  a  recurrent  branch,  and  sends  a  branch  of  communication  to  the 
ophthalmic  nerve ;  the  recurrent  branchy  consisting  of  sympathetic 
filaments  derived  from  the  carotid  plexus,  passes  backwards  be- 
tween the  layers  of  the  tentorium,  and  divides  into  two  or  three 
filaments,  which  are  distributed  to  the  lining  membrane  of  the 
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lateral  sinus.  This  recurrent  nerve  is  sometimes  a  branch  of  the 
ophthalmic,  and  occasionally  proceeds  directly  from  the  carotid 
plexus.  Sometimes  the  communication  with  the  ophthalmic  takes 
place  in  the  orbit,  in  which  case  the  lachrymal  nerve  has  the  ap- 
pearance of  arising  by  two  roots. 

FIFTH  PAIB.— TRIFACIAL  (trigeminiiB). 

The  fifth  nerve,  the  great  sensitive  nerve  of  the  head  and  face, 
and  the  largest  cranial  nerve,  is  analogous  to  the  spinal  nerves  in  its 
origin  by  two  roots  from  the  anterior  and  posterior  columns  of  the 
spinal  cord,  and  in  the  existence  of  a  ganglion  on  the  posterior  root  It 
arisesj  or  rather  makes  its  appearance  at  the  surface  of  the  brain,  on 
the  anterior  part  of  the  lateral  and  constricted  portion  of  the  pons 
Varolii,  and  consists  of  a  large  and  small  fasciculus,  separated  oy  a 
narrow  interspace,  the  larcer  fasciculus  being  the  posterior  or  sensory 
root ;  the  smaller  one,  the  anterior  or  motor  root  The  sensory 
root  is  composed  of  from  seventy  to  a  hundred  filaments  each  en- 
closed in  a  sheath  of  pia  mater,  and  the  entire  bundle  is  bound 
together  into  a  single  nerve  and  connected  with  the  motor  root  by  a 
sheath  of  arachnoid  membrane.  The  nerve  then  passes  through  an 
oval  opening  in  the  border  of  the  tentorium,  near  the  extremity  of 
the  petrous  bone,  and  spreads  out  into  a  large  semilunar  gangbon, 
the  Qasserian.  If  the  ganglion  be  turned  over,  it  will  be  seen  that 
the  anterior  root  lies  against  its  under  surface  without  having  any 
connection  with  it,  and  may  be  followed  onwards  to  the  inferior 
maxillary  nerve.  The  Gasserian  canglion  divides  into  three 
branches — ophthalmic,  superior  maxillary,  and  inferior  maxillary. 

Following  the  nerve  to  its  deep  origin,  the  posterior  root  may  be 
traced  between  the  transverse  layers  of  the  pons  Varolii,  behind  the 
olivary  and  restiform  bodies  and  fasciculus  teres  to  the  grey  sub- 
stance of  the  floor  of  the  fourth  ventricle ;  the  anterior  root  being 
lost  among  the  longitudinal  fibres  prolonged  upwards  from  the 
anterior  pyramid,  or,  according  to  Stilling,  also  pursuing  its  course 
to  the  grey  substance  of  the  floor  of  the  fourth  ventricle. 

The  OPHTHALIQO  NERVE  is  the  nerve  of  sensation  of  the 
eyeball,  lachrpial  gland,  mucous  membrane  of  the  eye  and  nose, 
integument  of  the  forehead  and  nose,  and  muscles  of  the  eyebrow 
and  forehead.  It  arises  from  the  upper  part  of  the  Qasserian  gang- 
lion by  a  short  trunk,  about  three-quarters  of  an  inch  in  length  ; 
passes  forwards  in  the  outer  wall  of  the  cavernous  sinus,  lying 
extemallv  to  the  other  nerves,  and  divides  into  three  branches. 
Previoushr  to  its  division  it  receives  several  filaments  from  the 
carotid  plexus,  and  gives  off  a  small  recurrent  nerve,  which  passes 
backwards  with  the  recurrent  branch  of  the  fourth  nerve  between 
the  two  layers  of  the  tentorium  to  the  lining  membrane  of  the 
lateral  sinus. 

The  branches  of  the  ophthalmic  nerve  are  the — 

Frontal,  Lachrymal,  Nasal. 


5«6  LACHBTIUI.  NERVK. 

The  firantal  nerve  enten  the  othit  tmmedialelf  to  the  oater  oda 
of  the  fourth  oerve,  and  passing  forwards,  for  some  distance,  qpn 
the  levator  pal|)^a 
mnacle,  divides  into  a 
nipra-orbital  and  nipta- 
trochlear  branch. 
Thenpro-ordila/ hnnch, 
the  proper  continuation 
of  the  nerve,  paaen  ont 
of  the  orbit  through  the 
sapra-orbital  notch,  in 
company  with  the  sapra- 
orbital  artery,  and  after 
giving  filaments  t 


upper  eyelid,  musdee  cf 
the  forehead  and  pericn- 

niura,  dividea  into  two 
cutaneous  branches,  in- 
ternal and  external  The 
internal  branch  pierws 
the  occipito-frontalia  and 
is  diBtrn>uted  to  the  in- 
tegument as  far  as  the 
Bummitofthehead.  The 
external  branch  of  larger 

Fio.  •9*.  — SoperficUl  dlBMcHoB  ol  the  norrs*  of    size    Commanicat«B    With 

Dul  sluDd,    s.  Inha-trocblev  neire.    6.  Larutor    piercmg       the     OC4!ipitO- 

fiontalBorTrtafth).    9.  Optio  ner.8.    ,0.  B«tui    jronauiB  Bupplies  tne  in- 

■uporlor.    11.  TUrd  norig.     19.  I^chrrniiJ  oerve.    tegument  US  lar   OaCE  as 

ij.  Fourth  nerr*.    14.  Guaarlui  ganglion  of  flith.    the  OCCiput 

.5.  Bixth  norre.  -pj^^      ^^^  _  tToehimr 

branch  passes  inwards  to  the  angle  of  the  orbit,  above  the  pulley  of 

the  superior  oblique  muscle,  and  is  distributed  to  the  inner  angle  of 

the  eye,  root  of  the  nose,  and  integument  of  the  middle  line  of  the 

forehead.     It  communicates  with  the  infra-trochlear  branch  of  the 

The  lachrjrmaj  nerve,  the  amailest  of  the  three  branches  of  the 
ophthalmic,  enters  the  orbit  on  the  outer  side  of  the  frontal,  but 
enclosed  in  a.  sepanite  sheath  of  dura  mater ;  and  passes  forward, 
above  the  upper  border  of  the  external  rectue  muscle,  and  in  company 
with  the  lachrymal  artery  to  the  lachrymal  gland,  where  it  divides 
into  two  branches,  superior  and  inferior.  The  eaperior  branch 
passes  over  the  jiland  which  it  supplies  on  the  upper  surface. 
The  inferior  branA  supplies  the  under  surface  of  the  gland,  upper 
lid,  and  outer  angle  of  the  eye.  It  gives  off  a  branch  wliich  passes 
downwards  to  join  the  orbital  branch  of  the  superior  maxillary,  and 
from  the  connection  between  these  two  nerves,  temporo-malor  fila- 
ments toe  derived  which  pass  through  foramina  in  the  malar  bone 
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to  be  distributed  to  the  outer  part  of  the  face  and  the  temple, 
communicating  with  branches  of  the  feudal  and  auriculo-temporal 
nerves. 

The  lachrymal  nerve  sometimes  receives  the  branch  of  the  fourth 
nerve  destined  for  the  ophthalmic,  and  appears  to  arise  by  two 
roots. 

The  nftffff-1  nerve  enters  the  orbit  between  the  two  heads  of  the 
external  rectus  and  between  the  two  branches  of  the  third  nerve. 


Fio.  295.— Difl^n^m  Bhowing  the  fifth  pair  of  nerres  with  its  branches,  z.  Origin  of 
the  nerve  by  two  roots.  2.  The  nerve  escaping  from  the  pons  VaroUL  3.  Gas< 
serian  ganfflion.  4.  Ophthahnic  nerve.  5.  Frontal  nerve  giving  off  the  suprar 
trochlear  branch.  6.  Lachrymal  nerve.  7.  Nasal  nerve  passing  at  8  through  the 
anterior  ethmoidal  foramen,  and  giving  ofF  the  inf ra-trochlear  branch.  9.  Supeiior 
root  of  the  ophthalmic  ganglion  given  <^  from  nasal  nerve,  zo.  Inferior  or  motor 
root,  derived  from  third  nerve  ;  the  ganglion  ^ives  off  the  ciliary  nerves  from 
its  anterior  aspect,  zi.  Superior  maxUUry  nerve.  12.  Orbital  branch.  Z3. 
Bpheno-palatine  nerves  communicating  with  Meckel's  ganglion  ;  the  three  branches 
from  the  lower  part  of  the  ganglion  are  the  palatine  nerves,  z^,  Z4.  Superior 
dental  nerves,  posterior,  middle,  and  anterior.  Z5.  Infra-orbital  nranchea.  z6. 
Inferior  maxillary  nerve.  Z7.  Its  anterior  or  muscular  trunk.  z8.  The  posterior 
trunk  ;  the  two  divisions  are  separated  by  an  arrow,  zo.  Gustatoiy  nerve,  so. 
Chorda  tympani  joining  it  at  an  acute  angle.  2z.  Submaxulary  ganglion.  2a.  In- 
ferior dental  nerve.  23.  Mylo-hyoid  branch.  24.  Auriculo-tem)K>ral  nerve,  divid- 
ing behind  the  articulatioii  of  the  lower  law,  to  reunite  and  form  a  single  trunk. 
25.  Its  branch  of  communication  with  the  facial  nerve.  26.  Continuation  of  Its 
trunk  to  the  temple. 

It  crosses  the  optic  nerve  in  company  with  the  ophthalmic  artery, 
and,  passing  over  the  internal  rectus,  enters  the  anterior  ethmoidal 
foramen,  by  which  it  is  conducted  to  the  cribriform  plate  of  the 
ethmoid  bone.  It  then  passes  through  the  slit-like  opening  by  the 
side  of  the  crista  galli,  and  descends  into  the  nose,  where  it  divides 
into  an  internal  and  external  branch.    The  internal  branch  is  difl- 
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re— ^M^Uome,  cUiarg,  nd 


tributed  to  the  mucouB  raembrane  ;  the  txtenal  bnuuk,  -a 
outwa»lB  between  the  nasal  bone  and  cortilwe,  anpplie*  the  a 
ment  of  the  exterior  of  the  noee  aa  fu  as  its  tip. 

The  InundiaB  of  the  nasal  nerre  e 
infra-trochUar. 

The  gKUglionlc  Inrnnch,  about  half  an  inch  in  length  and  of  muE 
siie,  entera  the  upper  angle  of  the  ophthalmic  ram^on,  uid  omti- 
tutes  ita  superior  or  lon^  root    It  is  often  joined  b7  the  Brmp«tbslk  ' 
root  of  the  gonsUon  derived  from  the  cavemons  plexoa. 

The  long  dUary  bruicliea  are  two  or  three  fiUmenta  pyai  off 
F-^«  »;,,. »=  it  crossea  the  optic  nerva     Th^  pierce  the 


from  the  r 


e  third  Derra io  tbe  iDferlorobliqua "muHla.    Bsti 
ngrre  (S)  li  ■een  ttw  bnnch  which  inppllsi  the  Infarior  iwrtau : 

nam,  at  thsbottoDcil  the  orbit,     t^  Fourth 
17.  OaAaertAD  nni^oii.     iB.  Ophlhalmic  narre 

infnior  mozlUuy  narre.     n-  Fr^jntal  nerra, _„ 

■appir  tha  bitflpupatit  oT  thg  forohead.     91.  LAchtTiiul  oarra.     u_  HanKl 
(Iw  null  narre  Hen  In  the  bUurAtlon  o)  the  nual  u  '  ' 
InuKbea  of  tha  up^er  dlvfilon  of 


5.  Trunk oltfa*  ttlhtu 


tha  tntonulre 


noldil  lo 


:6.  tiArm-tnxAlMr 


;"£ni 


18,  LoM  i™>t  of  tha  opl: 
I  recdTinc  tha  •ympKOH 


aderotic  coat  near  the  abort  ciliuy  nerves,  and  paming  thioiudi  the 
globe  of  the  eye  between  the  sclerotic  and  choroid,  are  distmitited 
to  the  iris. 

The  Infta-troeUear  branch  ia  given  off  cloae  to  the  anterior  eth* 
moidal  foramen.  It  panes  forwaid  along  the  upper  border  of  the 
internal  rectu  to  &e  umet  tu^  oEthft  e^e,  when  it  conunnnicetea 
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with  the  supra-trochlear  nerve,  and  is  distributed  to  the  lachrymal 
sac  and  inner  angle  of  the  orbit 

The  8TJPEBI0R  MAXTTJiABY  NEBVE,  larger  than  the  pre- 
ceding, is  the  nerve  of  sensation  of  the  teeth  of  the  upper  jaw,  the 
hard  and  soft  palate,  tonsils,  antrum  maxillare,  and  muscles  and 
integument  of  the  lower  eyelid,  cheek,  and  upper  lip.  Proceeding 
hom  the  middle  of  the  Qasserian  ganglion,  it  passes  forward  through 
the  foramen  rotundum,  crosses  the  spheno-maxillary  fossa,  and 
enters  the  canal  in  the  floor  of  the  orbit,  along  which  it  runs  to  the 
infra-orbital  foramen.  Emerging  on  the  face,  beneath  the  levator 
labii  superioris  muscle,  it  becomes  the  infra-orbital  nerve^  and  divides 
into  piJpebral,  nasal,  and  labial  branches,  which  form  a  plexus  with 
the  facial  nerve. 

The  branches  of  the  superior  maxillary  nerve  are  divisible  into 
three  groups :  namely,  those  ffiven  off  in  the  spheno-maxillanr  fossa ; 
those  given  off  in  the  infra-orbital  canal ;  and  those  given  off  on  the 
face.    They  may  be  thus  arranged  : — 

i  Orbital,  or  temporo-malar, 
Spheno-palatine, 
Posterior  dentaL 

O-^^^eface j  SZS. 

The  orbital  branch  enters  the  orbit  through  the  spheno-maxiUaiy 
fissure,  and  divides  into  two  branches,  temporal  and  malar;  the 
temporal  branch  ascends  along  the  outer  wall  of  the  orbit,  and  after 
receiving  a  branch  from  the  lachr3rmal  nerve,  passes  through  a  canal 
in  the  malar  bone,  and  enters  the  temporal  fossa ;  it  then  pierces 
the  temporal  muscle  and  fascia,  and  is  distributed  to  the  integument 
of  the  temple  and  side  of  the  forehead,  communicating  with  the 
facial  and  auriculo-temporal  nerves.  In  the  temporal  fossa  it  com- 
municates with  the  deep  temporal  nerves.  The  malary  or  inferior 
branch  (subcutaneus  malse)  taxes  its  course  along  the  lower  angle 
of  the  outer  wall  of  the  orbit,  and  emerges  on  the  cheek  through  an 
opening  in  the  malar  bone,  passing  between  the  fibres  of  the  orbicu- 
laris palpebrarum  muscle.  It  communicates  with  branches  of  the 
infra-orbital  and  facial  nerve. 

The  spheno-palatine  branches,  two  in  number,  pass  downwards 
to  the  spheno-palatine  or  Meckel's  ganglion. 

The  posterior  dental  branches,  two  in  number,  pass  downwards 
upon  the  tuberosity  of  the  superior  maxillary  bone,  where  on/e  enters 
a  canal  in  the  bone,  and  is  distributed  to  the  molar  teeth  and  lining 
membrane  of  the  antrum,  and  communicates  with  the  anterior 
dental  nerve ;  while  the  otker^  lying  externally  to  the  bone,  is  dis- 
tributed to  the  gums  and  buccinator  muscle. 

The  middle  and  anterior  dental  branches  descend  to  the  corre- 
sponding teeth  and  gums ;  the  former  beneath  the  lining  membrane 

^1* 
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of  the  antmm,  tlie  UtUr  through  diatinct  caiwla  in  Uie  wslb  of  &t 
bone.  Previously  to  their  diHtribution,  the  dent«l  oerVM  fam  ■ 
pleiui  (superior  maiillaty  plexiu)  ia  the  outer  wall  of  tlw  MiMtuc 
maiiiUiy  Done  immediately  itbove  the  alveolns.  FromAispuni 
fil&menta  are  given  off  which  luppl;  the  pnlpe  of  tb«  teeth,  gnn^ 
mucoua  membrane  of  the  floor  oi  the  naie*,  and  p«Ute.  SoUB 
gan^cliform  bodies  have  been  described  in  connection  wiUi  diii 
ptexua,  one  being  pUced  over  the  canine,  another  over  tha  leeoiid 
molar  tooth  ;  the  fonneT  has  been  named  the  gangliiM  ofBoeUaUc 
The  mnscill^  and  oataDeoQS  braacbM  aie  tb«  tenninatiiiff 
fitamenta  of  the  nerve ;  they  supply  the  muaclea,  integnmeiLt^  and 


mucous  membrane  of  tlie  lower  eyelid,  cheek,  nose,  and  upper  lip, 
and  form  a  plexus  by  their  communications  with  the  facial  nerre. 

The  INFEBIOB  MATTT.T.ART  H£BV£  is  a  nerve  both  of 
sensation  and  motion,  and  is  distributed  to  the  teeth  and  gonu  of 
the  lower  jaw,  to  the  ton^e,  which  it  supplies  with  the  senae  of 
taste,  to  the  integument  of  the  temple,  external  ear,  lower  part  of 
the  face  and  lower  li^,  and  to  the  muscles  of  mastication.  It  pro- 
ceeds from  the  inferior  angle  of  the  Gaaserian  gan^ion,  is  the 
largest  of  the  three  divisions  of  the  fifth  nerve,  and  is  increased  in 
tiie  by  the  anterior  or  motor  root,  which,  passing  behind  the  gang- 
hoB,  amte«  with  the  inferior  maxillary  as  it  escape*  throng  t£e 
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foramen  ovale.  Emer^g  at  the  foramen  ovale  the  nerve  divides 
into  two  trunks,  anterior  and>  posterior,  separated  from  each  other 
by  the  external  pterygoid  muscle ;  the  anterior  division  is  almost 
entirely  motor,  but  its  buccal  branch  is  believed  to  be  in  chief  part 
sensory ;  the  posterior  division  is  sensory,  but  the  mylo-hyoid  branch 
of  the  inferior  dental  is  motor. 

The  anterior  diTiaion,  into  which  may  be  traced  nearly  the 
whole  of  the  motor  root,  immediately  separates  into  five  or  six 
branches,  distributed  to  the  muscles  of  the  temporo-maxillarv 
region ;  they  are— masseteric,  temporal,  buccal,  internal  pterygoid, 
and  external  pterygoid. 

The  maasetexic  braiicli  passing  over  the  external  pterygoid 
muscle,  and  behind  the  tendon  of  the  temporal,  crosses  the  sigmoid 
notch  with  the  masseteric  artery  to  the  masseter  muscle.  It  sends 
a  small  branch  to  the  temporal  muscle,  and  a  filament  to  the 
temporo-maxillary  articulation. 

Tne  deep  temporal  branches,  two  in  number,  anterior  and 
posterior,  pass  between  the  upper  border  of  the  external  pterygoid 
muscle  and  the  temporal  bone  to  the  temporal  muscle.  Two  or 
three  filaments  from  these  nerves  pierce  the  temporal  fascia,  and 
communicate  with  the  lachrymal,  subcutaneus  malae,  superficial 
temporal  and  facial  nerve. 

Tne  buccal  branch  is  of  large  size,  and  pierces  the  lower  fibres 
of  the  external  ptery^id  muscle  at  its  anterior  part ;  it  runs  down- 
wards and  forwards  in  close  contact  with  the  inner  surface  of  the 
tendon  of  the  temporal  muscle  and  accompanied  bv  the  buccal 
branch  of  the  internal  maxillary  artery.  It  sends  a  branch  to  the 
external  pterygoid  muscle,  and  is  distributed  to  the  buccinator  and 
mucous  membrane  and  integument  of  the  cheek,  communicating 
with  the  facial  nerve. 

The  internal  pterygoid  branch  is  a  long  and  slender  nerve 
which  passes  inwards  to  the  internal  pterygoid  muscle,  and  enters  it 
on  its  deep  surface.  This  nerve  is  remarkable  for  its  connection 
with  the  otic  ganglion,  to  which  it  is  closely  adherent. 

The  exter^J  pterygoid  branch  is  commonly  derived  from  the 
buccal  nerve. 

The  iKNrterior  division  of  the  inferior  maxillary  nerve  splits 
into  three  branches — 

Auriculo-temporal,        Inferior  dental.        Gustatory. 

The  AXJRIOXJLO-TEMPORAL  NEBVE  originates  by  two 
roots,  between  which  the  middle  meningeal  artery  takes  its  course, 
and  passes  directly  backwards  behind  the  articulation  of  the  lower 
jaw.  It  then  ascends  between  that  articulation  and  the  meatus 
auris,  and,  escaping  from  beneath  the  parotid  gland,  divides  into 
two  temporal  branches.  While  behind  the  temporo-maxillary 
articulation,  it  forms  a  kind  of  plexus,  and  senos  off  several 
branches. 
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Its  branches  are — a  small  branch  to  the  temporo-miziniij 
articulation ;  two  or  three  to  the  parotid  gland ;  two  to  the  meitoi 
auris,  which  enter  the  canal  between  the  fibro-cartilage  and  |iiunwiii 
auditoriuB ;  two  auricular  branches  to  the  pinna ;  a  commnnieatiBi: 
branch  to  the  otic  ganglion ;  two  communicating  bianehes  to  the 
facial  nerve,  and  the  temporal  branches. 

The  anricnlar  branches,  superior  and  inferior,  are  distributed 
to  the  pinna  above  and  below  the  meatus.  The  inferior  bundi 
communicates  with  the  sympathetic 

The  branches  which  communicate  with  the  facial  nerve  embmee 
the  external  carotid  artery  in  their  course. 

The  temporal  branches  are  anterior  and  posterior  :  the  a&teotier 
accompanies  the  anterior  temporal  artery,  and  supplies  the  integu- 
ment of  the  temporal  region,  communicating  witn  branches  ofue 
facial,  supra-orbital,  subcutaneus  malae,  and  lachrymal  nerve ;  the 
posterior  is  distributed  to  the  upper  part  of  the  pinna,  attrahens 
auriculam  muscle,  and  integument  of  the  posterior  part  of  the 
temple.  

The  INFERIOR  DENTAL  NERVE,  the  largest  of  the  thiee 
branches  of  the  posterior  division  of  the  inferior  maxUlary,  passes 
downwards  with  the  inferior  dental  artery,  at  first  between  the  two 
pterygoid  muscles,  then  between  the  internal  lateral  ligament  and 
ramus  of  the  lower  jaw,  to  the  dental  foramen,  next  it  runs  along 
the  canal  in  the  inferior  maxillary  bone,  distributing  biancheft 
(inferior  maxillary  plexus)  to  the  teeth  and  gums,  and  divides  into 
two  terminal  branches,  incisive  and  mental. 

The  branches  of  the  inferior  dental  nerve,  besides  those  given 
to  the  teeth,  are  the  mylo-hyoid  and  the  two  terminal  branches. 

The  mylo-hyoid  branch  leaves  the  nerve  just  as  it  is  about  to 
enter  the  dental  foramen ;  it  then  pierces  the  insertion  of  the  in- 
ternal lateral  ligament,  and  descends  along  a  groove  in  the  bone  to 
the  inferior  surface  of  the  mylo-hyoid  muscle,  to  which,  and  to  the 
anterior  belly  of  the  digostricus,  it  is  distributed. 

The  incisive  branch  is  continued  forward  to  the  symphysis  of 
the  jaw,  to  supply  the  incisor  teeth. 

The  mental  or  labial  branch  emerges  from  the  jaw  at  the 
mental  foramen,  beneath  the  depressor  anjjuli  oris,  and  divides  into 
branches  which  supply  the  muscles  and  integument  of  the  lower 
lip  and  chin,  and  communicate  with  the  facial  nerve. 

The  GUSTATORY  NERVE  (lingual  branch  of  the  fifth)  de- 
scends between  the  two  pterygoid  muscles,  and  makes  a  gentle  curve 
forwards  to  the  side  of  the  tongue,  along  which  it  takes  its  course  to 
the  tip.  On  the  side  of  the  tongue  it  is  flattened,  and  gives  off 
numerous  branches,  which  are  distributed  to  the  mucous  membrane 
and  papillae. 

In  the  upper  part  of  its  course  the  gustatory  nerve  lies  between 

the  external  pterygoid  i^uscle  and  the  pharynx,  next  between  the 

two  pterygoid  muscles,  then  between  the  internal  pterygoid  and 

ramus  of  the  jaw,  croaks  V^<&\)l^^»  Wcd&x  oC  the  superior  constrictor 
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of  the  pharynx,  and  runs  between  the  Btylo-glossns  muscle  and  the 
submaxillary  gland ;  lastly,  it  runs  along  the  side  of  the  tongue, 
resting  against  the  hyo-glossus  muscle  and  crossing  the  duct  of  the 
submaxillary  gland,  and  is  covered  in  by  the  mylo-hyoid  muscle 
and  mucous  membrane. 

The  gustatory  nerve,  while  between  the  pterygoid  muscles,  often 
receives  a  communicating  branch  from  the  inferior  dental ;  lower 
down  it  is  joined  at  an  acute  angle  by  the  chorda  tympani,  a  small 
nerve,  which,  arising  from  the  facial  in  the  aqueductus  Fallopii, 
crosses  the  tympanum,  and  escapes  from  that  cavilr  through  the 
canal  of  Huguier  at  the  inner  end  of  the  fissure  of  Glaser.  Having 
joined  the  gustatory  nerve,  the  chorda  tympani  is  continued  down- 
wards in  its  sheath  to  the  submaxillary  ganglion  and  tongue. 

One  or  two  branches  are  given  by  the  gustatory  nerve  to  the 
submaxillary  ganglion. 

On  the  hyo-glossus  muscle  several  branches  of  communication 
join  with  brancnes  of  the  hypoglossal  nerve,  and  others  are  sent  to 
the  sublingual  gland,  Wharton's  duct,  and  mucous  membrane  of  the 
mouth  and  gums. 

SIXTH  PAnL— ABDUOENTES. 

The  abducens  nerve,  about  half  the  size  of  the  motor  oculi,  arises 
by  several  filaments  from  the  upper  constricted  nart  of  the  anterior 
pyramid,  and  by  a  few  fibres  irom  the  pons  varolii  Proceeding 
forwards  from  this  origin,  it  lies  parallel  with  the  basilar  artery, 
and,  piercing  the  dura  mater  on  tne  clivus  Blumenbachii  of  the 
sphenoid  bone,  ascends  between  the  two  layers  of  that  membrane  to 
tne  cavernous  sinus.  It  then  runs  forward  on  the  inner  wall  of 
the  sinus,  below  the  level  of  the  other  nerves  and  resting  against 
the  internal  carotid  artery,  to  the  sphenoidal  fissure.  Entering 
the  orbit  through  the  sphenoidal  fissure  it  passes  between  the  two 
heads  of  the  external  rectus,  and  is  distributed  to  that  muscle. 
At  the  sphenoidal  fissure  it  lies  upon  the  ophthalmic  vein,  from 
which  it  is  separated  by  a  lamina  of  dura  mater  ;  and  in  the 
cavernous  sinus  is  joined  by  several  filaments  from  the  carotid 
plexus. 

Mayo  traced  the  deep  origin  of  this  nerve  between  the  fasciculi 
of  the  anterior  pyramid  to  the  posterior  part  of  the  medulla  oblon- 
gata ;  and  it  appears  to  arise  from  the  grey  substance  of  the  fourth 
ventricle. 

SEVENTH  PAUL 

The  seventh  pair  of  nerves,  of  Willis,  consists  of  two  nervous 
cords  which  lie  side  by  side  on  the  posterior  border  of  the  crus 
cerebelli  in  the  groove  between  the  olivary  and  restiform  bodies. 
The  smaller  and  most  internal  of  these,  and  at  the  same  time  the 
most  dense  in  texture,  is  the  facial  nerve  or  portio  dura.    The 
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external  nerve,  which  is  soft  and  pulpy,  and  often  grooved  by  con- 
tact with  the  preceding,  is  the  auditoiy  nerve  or  portio  mollia.* 

FACIAL  NEBVE ;  portio  dura ;  MTonth  psir  of  Soemma' 
ing. — The  facial  nerve,  the  motor  nerve  of  the  noe,  aruu  from  the 
upper  part  of  the  groove  between  the  olivary  and  rettifonii  bodiei 
close  to,  and  by  a  tew  fibres  from  the  pons  Yaiolii ;  its  deep  anpn 
being  traced  through  the  reatiform  body  to  the  ride  of  the  floor  of 
the  fourth  ventricle.  The  nerve  passes  forward,  resting  on  the  cnu 
cerebelli,  and  comes  into  relation  with  the  auditory  nerve,  with 
which  it  enters  the  meatus  auditorius  intemus,  lying  at  first  to  the 
inner  side  of,  and  then  upon  that  nerve.  At  the  bottom  of  the 
meatus,  the  facial  nerve  enters  the  aqueductus  Fallopii,  and  takes  its 
course  fonftards  to  the  hiatus  Fallopii,  in  the  anterior  wall  of  the 
petrous  bone,  where  it  forms  a  gangliform  swelllnff  (intmnascentia 
gaiL{liformis,  geniculate  ganglioxi),  and  receives  uie  petrosal  branch 
of  me  Vidian  nerve.  It  then  curves  backwards  towards  the  ^mi- 
panum,  and  descends  in  the  inner  wall  of  that  cavity  to  tiie  s^lo- 
mastoid  foramen.  Emerging  at  the  stylo-mastoid  foramen,  it  passes 
forwards  within  the  parotid  gland,  crossing  the  external  carotid 
artery,  to  the  ramus  of  the  lower  jaw,  where  it  splits  into  two  trunks, 
temporo-facial  and  cervico-faciaL  These  trunks  divide  into 
numerous  branches,  which  escape  from  the  anterior  border  of  the 
]>arotid  gland,  and  are  distributed  in  a  radiated  manner  over  the 
side  of  the  face,  from  the  temple  to  below  the  lower  jaw  ;  on  the 
masseter  muscle  the  branches  communicate  and  form  loops,  and  the 
whole  arrangement  over  the  side  of  the  fEice  has  been  termed  pes 

anserinns. 

In  the  meatus  auditorius,  the  facial  nerve  communicates  with  the 
auditory  nerve  by  one  or  two  filaments ;  the  intumescentia  gangli- 
formis  receives  the  greater  and  lesser  petrosal  nerves,  and  sends  a  twig 
back  to  the  auditory  ner^'e  ;  at  the  back  of  the  t}^mpanum,  the  nerve 
receives  one  or  two  twigs  from  the  auricular  branch  of  the  pneumo- 
castric ;  at  its  exit  from  the  stylo-mastoid  foramen  it  receives  a  twig 
&om  the  glosso-pharyngeal,  and  in  the  parotid  gland  one  or  two 
laxfiQ  branches  from  the  auriculo-temporal  nerve.  Besides  these,  the 
facial  nerve  has  numerous  peripheral  communications,  with  the 
branches  of  the  fifth  nerve  on  the  face,  with  the  cervical  nerves  in 
theparotid  gland  and  on  the  neck,  and  with  the  sympathetic 

The  branches  of  the  facial  nerve  are — 

Within   the  aqueductus  f  Tympanic, 
Fallopii  ....         (  Chorda  tympani. 

On  the  face I'S^T^^^' 

*  A  third  noire  of  imall  siae,  portio  interiMdia  of  WrUbexg,  is  bnraght  Into  Tiew 
by  Mpuutlng  thea«  two  cords.  The  researches  of  Morgranti  render  it  probsble 
tot;  too  portio  intonnodia  \b  eouneotadf  at  its  origin  in  the  restif orm  bodj*,  with  the 
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The  tympmic  Imueh  is  a  null  fiUment  given  off  by  the 
facial  while  in  the  petroui  bont^  and  diitributed  to  the  stapedius 
muBcle. 

The  chorda  tjmpMli  quita  the  facial  immediately  above  the 
Btylo-maetoid  foramen,  and  aacends  by  a  distinct  canal  to  the  upper 
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taiior  bellr  at  iicicipllo-froDUUs.  8.  Bu^n^irbiUl  Darrs  q.  RMnlmu  ■uricoluD 
miucla.  la-TempinlfanachofirblbJ  iiarTa(iup«1cfrDiua]in'>  ii.  Ocdpltalii 
mlDor  nsrre.  ig.  MaiMr  btmncbaa  of  tvdaL  i>  PtitAtriot  maiuulAr.  14.  Mftlv 
brmnch  of  tcmponi-niiitu'.  it.  Gnat  DoclpluL  16.  lobitarbftal  tnuuJiH  of  fucU. 
17.  FudiL  iS.  Kuil  tnncti  of  ophthnlmic  14,  CmniBtrlmaltl  diTldai  of  fidil. 
3o^  Inlm-orblUl  bfuchotf  OfCh.  31.  Bnnehea  of  ^dal  to  dlg«strifl  and  Btylv-hjokL 
11.  Tempimi-fichl  dliialon  o(  facUL  13.  Qnst  auricultf.  14.  Busad  bnnefaaa  of 
fadaL    95.  Tr^ieiliu  muac^ 

part  of  the  posterior  trail  of  the  ^rmponum,  where  it  enters  that 
cavity  through  an  opening  situated  between  the  base  of  the  pyramid 
and  Uie  attachment  of  the  membrana  tympeni,  SJid  becomes  invested 
by  mucous  membrane.     It  then  crosses  the  tympanum  between  the 

udltory  mrra ;  that  It  1<  Uw  njrtBlDr  or  Hilllninit  of  th*  fMU :  that  tha  iBtu- 
maaoantU  gangllloniila  ef  tba  laolal  ii  tha  gangllDa  ol  Chla  root ;  that  it  baatova  thg 
prlnolpal  part  at  the  aanaltlTa  fomtioti  on  tha  facial ;  and  that  tha  chorda  tjiDpaiil 
la  pullr  darlTad  boa  tlw  tntum " "' '- 
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handle  of  the  malleus  and  long  process  of  the  incus  to  its  anterior 
inferior  angle,  and  escapes  through  an  opening  at  the  inner  end  d 
the  fissure  of  Olaser  (canal  of  HuguierX  to  join  the  gustatoir  nerve 
at  an  acute  angle  between  the  two  pterygoid  muscles.  Unclosed  in 
the  sheath  of  the  gustatory  nerve,  it  descends  to  the  submaxillanr 
gland,  where  part  of  it  ends  in  the  submaxillary  ganglion  ;  the  lek 
is  continued  onwards  with  the  filaments  of  the  gustatory,  to  be  dis- 
tributed to  the  tongue. 

The  posterior  anricnlar  branch  ascends  behind  the  ear,  between 
the  meatus  and  mastoid  process,  and  divides  into  an  anterior  or 
auricular,  and  a  posterior  or  occipital  branch.  The  auricular 
branch  receives  a  filament  of  communication  from  the  auricular 
branch  of  the  pneumogastric  nerve,  and  distributes  filaments  to  the 
retrahens  auriculam  muscle  and  pinna.  The  occipital  branch  com- 
municates with  the  auricularis  magnus  and  occipitalis  minor,  and  is 
distributed  to  the  occipital  portion  of  the  occipito-frontalis. 

The  stylo-hyoid  branch  is  distributed  to  the  stylo-hyoid  muscle, 
and  communicates  with  the  sympathetic  plexus  of  the  external 
carotid  artery. 

The  digastric  branch  supplies  the  posterior  bellv  of  the  digas- 
tricus  muscle,  and  commumcates  with  the  glosso-pnaryngeal  and 
pneumogastric  nerve.  This  nerve  and  the  preceding  often  arise 
from  the  facial  by  a  common  trunk. 

The  TEMPORO-FAOIAL  DIVISION,  while  in  the  parotid 
gland,  sends  a  branch  of  communication  along  the  carotid  artery  to 
the  auriculo-temporal  nerve,  and  divides  into  temporal,  malar,  and 
infra-orbital  branches. 

The  temporal  branches  ascending  upon  the  temporal  region 
supplv  the  attrahens  auriculam,  occipito-frontalis,  and  orbicukris 
palpebrarum  ;  and  communicate  with  the  supra-orbital  nerve  and 
temporal  branch  of  the  superior  maxillary. 

Tne  malar  branches  cross  the  malar  bone  to  the  outer  angle  of 
the  eye,  and  supply  the  orbicularis  palpebrarum,  corrugator  super- 
cilii,  and  eyelids.  They  communicate  with  the  subcutaneus  malse 
branch  of  the  superior  maxillary  nerve,  and  with  branches  of  the 
ophthalmic  nerve  in  the  eyelids. 

The  infira-orbital  branches  cross  the  masseter  muscle,  and  are 
distributed  to  the  buccinator,  elevator  muscles  of  the  upper  lip, 
and  orbicularis  oris.  They  communicate  with  the  terminal  branches 
of  the  infoft-orbitfd  nerve,  infra-trochlear,  and  nasal  nerve.  Two 
or  more  of  these  branches  are  found  by  the  side  of  Stenson's  duct 

The  C£KVICX)-F AOIAL  DIVISION,  smaller  than  the  temporo- 
facial,  communicates  in  the  parotid  gland  with  the  auricularis 
magnus  nerve,  and  divides  into  branches  which  admit  of  arrange- 
ment into  three  sets ;  buccal,  supm-maxillary,  and  infra-maxillary. 

The  buccal  branches  pass  forward  across  the  masseter  muscle 
towards  the  mouth,  and  distribute  branches  to  the  orbicularis  oris 
and  buccinator.  They  communicate  with  branches  of  the  temporo- 
facialf  and  with  the  buccal  branch  of  the  inferior  maxillary  nerve. 


Y 
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The  supcm-niazillaiy  Inranches  are  destined  to  the  muscles  of 
the  lower  lip.  and  take  their  coarse  along  the  body  of  the  lower 
jaw.  Beneatn  the  depressor  anguli  oris,  they  have  a  plexiform 
communication  with  the  inferior  dental  nerve. 

The  infra-mazillaiy  Inranches  (subcutanei  colli)  take  their  coarse 
below  the  lower  jaw,  pierce  the  deep  cervical  fascia,  and  are  dis- 
tributed to  the  platysma,  communicating  with  the  superfidalis 
colli  nerve. 

AUDITORY  NERVE ;  portio  molUs ;  eighth  pair  of  Soem- 
mering.— ^The  auditory  nerve  takes  its  origin  in  the  line®  transversas 
of  the  floor  of  the  fourth  ventricle,  and  winds  aroimd  the  restiform 
body,  from  which  it  receives  fibres,  to  the  posterior  border  of  the 
cms  cerebellL  It  then  passes  forward  on  the  crus  cerebelli  in 
company  with  the  facial  nerve,  which  lies  in  a  groove  on  its  superior 
surface,  enters  the  meatus  auditorius  intemus,  and  at  the  bottom  of 
the  meatus  divides  into  two  branches,  cochlear  and  vettibular.  The 
distribution  of  these  branches  will  be  found  described  with  the 
anatomy  of  the  internal  ear.  The  auditory  nerve  is  soft  and  pulpy 
in  texture,  and  receives  in  the  meatus  auditorius  several  filaments 
from  the  facial  nerve. 

EIQHTH  NERVE. 

Eighth  pair  of  Willis ;  ninth,  tenth,  and  eleventh  pairs  of  Soem- 
mering ;  consists  of  three  nerves,  glo8SO-phar3mgeal,  pneumogastric, 
and  spinal  accessory.  

OLOSSO-PHARYNQEAL  NERVE.  — The  glosso-nharyngeal 
nerve,  as  its  name  implies,  is  the  nerve  of  sensation  of  the  mucous 
membrane  of  the  tongue  and  pharynx,  but  it  also  gives  branches  to 
some  of  the  muscles  of  these  organs.  It  arises  by  five  or  six  filaments 
from  the  groove  between  the  olivary  and  restiform  bodies,  and 
escapes  from  the  skull  at  the  innermost  extremity  of  the  jugular 
foramen  through  a  distinct  opening  in  the  dura  mater,  lying  ante- 
riorly to  the  sheath  of  the  pneiunogastric  and  spinal  accessorv  nerve, 
and  internally  to  the  jugular  vein.  It  then  passes  forward  between 
the  jugular  vein  and  internal  carotid  artery,  and  crosses  the  artery 
to  reach  the  posterior  border  of  the  stylo-pharyngeus.  Following 
the  posterior  Dorder  of  this  muscle  for  a  short  distance,  it  next 
passes  across  it  and  the  middle  constrictor  and  behind  the  hyo- 
glossus  muscle,  to  be  distributed  to  the  mucous  membrane  of  the 
tongue,  pharynx,  and  tonsil 

'Die  aeep  origin  of  the  nerve  lies  beneath  the  floor  of  the  fourth 
ventricle,  above  the  nucleus  of  the  vagus  and  below  that  of  the 
auditory  nerve.  While  in  the  iugular  fossa,  it  presents  two  gangli- 
form  swellincs ;  one  superiory  the  jugular  ganffUoUy  of  small  size,  and 
involving  omy  the  posterior  fibres  of  the  nerve ;  the  other  inferior^ 
nearly  half  an  inch  below  the  preceding,  of  larger  size,  and  occupy- 
ing the  whole  diameter  of  the  nerve,  the  petrous  ganglion  or  ganglion 
of  Anderseh, 
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o  of  tha  ti^Cb  nervB  of  the  rt^iht  aldo         Fovtorlor  utrletalv 
utery.    3,  TamponJ  aiiery     j    Ocdpltnl  itrtflr?      4    G  oUM-phikiTTitfvd  Dflrre. 
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11^  Dl^KBtrlmu.  ti.  Third  dArrleal  nerra.  14.  Supaiior  Uryngso]  iuirT«.  t^  iD- 
t«ru1  oiTottd.  ifi.  ThTTO-byold  muaalo-  17.  ExCarrkal  ouxttid.  iB.  OOBBion 
aratld.  19. Fourtli oerrliiBl iwne.  n-lufarlorCDiutilctDratptuiiTax.  ai.  Fhranfe 
n«rre  on  •alsaiu  vitteiu.     n.  Cctoo-thrruld.      ij.    Mlddla  carrlia]  gmtOm. 
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S4.  TisdiML  95.  Thyroid  azia.  a6.  Reoarrent  laryngeal  nerve.  37.  Subclavian 
artery.  98.  Innominate  arteiy.  99.  (Esophagus.  30.  Vena  cavm  aupeiior  (cut). 
31.  Oangliated  cord  of  sympathetic.  3a.  Posterior  pulmonary  plsKua.  33.  Phrenic 
nerve  (cut).  35.  CBsophageal  plexus.  %j.  Vena  aiygoe  major.  39.  Thmadc  duct. 
41.  Thoracic  aorta.    43.  Great  ■piaiwhnfo  nerve. 

The  laranclias  of  the  gioB80-phamigeal  nerve  are  branches  of 
communication  and  branches  of  diatribation. 

The  branches  of  eommniiieatioii  proceed  chiefly  from  the  gan- 
glion of  Andersch ;  they  are — one  to  jom  the  auricular  branch  ot  the 
pneumogastric ;  one  to  the  ganglion  of  the  root  of  the  pneumo- 
gastric  ;  one  to  the  superior  cervical  ganglion  of  the  sympathetic ; 
and  one,  which  arises  oelow  the  ^janglion  and  pierces  the  posterior 
bellv  of  the  digastricus  muscle,  to  join  the  facial  nerve. 

The  branches  of  distribntioii  are — 

TymjMmic,  Pharyngeal, 

Carotid,  Tonsillitic, 

Muscular,  Lingual. 

The  tympanic  branch  (Jacobson's  nerve^  proceeds  from  the 
ganglion  of  Andersch,  or  from  the  trunk  of  tne  nerve  immediately 
above  the  ganglion ;  it  enters  a  small  bony  canal  in  the  jugular 
fossa  (^.  83),  and  divides  into  six  branches,  which  are  distributed 
on  the  inner  wall  of  the  tympanum,  and  establish  a  plexiform  com- 
munication (tympanic  plexus)  with  the  sympathetic  and  fifth  pair 
of  nerves.  The  branches  of  distribution  supply  the  fenestra  rotunda, 
fenestra  ovalis,  and  Eustachian  tube  :  those  of  communication  join 
the  carotid  plexus  in  the  carotid  canal,  the  petrosal  branch  of  the 
Vidian  nerve,  and  otic  ganglion. 

The  caro^d  branches  are  several  filaments  which  follow  the 
trunk  of  the  internal  carotid  artery,  and  communicate  with  the 
nervi  molles  of  the  sympathetic  and  pharyngeal  branch  of  the 
pneumogastric 

The  mnscnlar  branch  divides  into  filaments,  which  are  distri- 
buted to  the  stylo-phar3rngeus,  and  constrictor  muscles. 

The  pharynffoal  branches  are  two  or  three  filaments  which  are 
distributed  to  the  |>harynx  and  unite  with  the  pharyngeal  branches 
of  the  pneumogastric  and  sympathetic  nerve  to  form  the  pharyngeal 
plexus. 

The  tonsillitic  branches  nroceed  from  the  glo68o-Dhar3mgeal 
nerve,  near  its  termination  ;  tnev  form  a  plexus  (circulus  tonsil- 
laris) around  the  base  of  the  tonsil,  from  which  numerous  filaments 
are  given  off  to  the  mucons  membrane  of  the  fauces  and  soft  palate. 
These  filaments  communicate  with  the  descending  palatine  branches 
of  Meckel's  ganglion. 

The  liti£piftl  branches  enter  the  substance  of  the  tongue  beneath 
the  hyo-glossus  and  stylo-gloesus  muscle,  and  are  distributed  to  the 
mucous  membrane  of  the  side  and  base  of  the  tongue,  and  to  the 
epiglottis  and  fauces.  

PNEUM0GA8TBI0  or  VAGUS  NEBVE  ;  par  vagum ;  tenth 
pair  of  Soemmering. — The  pneumogastric  is  the  nerve  of  the  re- 
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first  cerrlcal  nenro.  13.  External  laryngeal  nerve.  14.  Second  oervical  nerre 
looping  with  first  15.  Pbarsmgeal  plexus  on  inferior  constrictor.  16,  Superior 
oerri^  ganglion  of  syifipatnotlc.  tr.  Superior  cardiac  nerre  of  pneumo^Mtrlc. 
1 8.  TUrd  corrieal  nenre.  19.  Thyroid  body.  ao.  Fourth  cerrical  nerre.  ax,  ax .  Left 
recurrent  laryngeal  nerre.  aa.  Spinal  acoessorv  communicating  with  cervical 
nerves.  33.  Trachea.  34.  Middle  cervical  ganglion  ot  sympathetic,  a«.  Middle 
cardiac  nerve  of  pneumogastiio.  a6.  Phrenic  nerve  (cut).  97.  Left  carotid  artery. 
38.  Brachial  plexus,  ao.  Phrenic  nerve  (cnty.  30.  Inferior  cervical  gangUon  of 
syinpathetic.  31.  Puunonwr  plexus  of  tmetunogastric.  3a.  Thoracic  aorta. 
3.  (Esophageal  plexus.    34.  vena  asygos  minor  superior.    35.  vena  aqrgos  minor 


ferior.    36.  GangliAted  cord  of  sympathetic 

spiratory  organB  and  npper  part  of  the  alimentary  canal,  supplying 
branches  to  the  laryiix,  trachea,  lungs,  pharynx,  oesophagus,  ana 
stomach,  and  also  giving  branches  to  the  heart  It  cerises  by  ten  or 
fifteen  filaments  from  tne  groove  between  the  olivary  and  restiform 
bodies,  immediately  below  the  glosso-pharyngeal,  and  passes  out  of 
the  skull  through  the  inner  extremity  of  the  jugular  foramen, 
enclosed  in  a  sheath  of  dura  mater  common  to  it  and  the  spinal 
accessory.  The  nerve  then  takes  its  course  down  the  side  01  the 
neck,  lying  at  first  between  the  internal  jugular  vein  and  internal 
carotid  artery,  and  lower  down  behind  and  between  that  vein  and 
the  common  carotid  artery  and  enclosed  in  the  same  sheath.  At  the 
root  of  the  neck  the  course  of  the  nerve  on  the  two  sides  is  different 
The  right  nerve  enters  the  chest  by  passing  between  the  subclavian 
artery  and  vein,  and  descends  by  the  side  of  the  trachea  to  the  pos- 
terior part  of  the  root  of  the  right  lung  ;  it  then  proceeds  as  a  double 
cord  along  the  posterior  aspect  of  the  oesophagus  to  the  corresponding 
side  of  the  stomach ;  the  two  cords  reuniting  at  the  lower  part  01 
the  oesophagus.  The  left  nerve  enters  the  chest  between  tne  left 
common  carotid  and  subclavian  artery  lying  behind  the  left  vena 
innominata ;  it  then  crosses  the  arch  of  the  aorta,  and  reaches  the 
posterior  put  of  the  root  of  the  left  lung,  whence  it  descends,  by 
one  or  two  cords,  along  the  anterior  aspect  of  the  oesophagus  to  the 
front  part  of  the  stomach. 

In  the  jugular  foramen,  the  pneumogastric  nerve  presents  a  small 
round  ganglion,  the  euperior  gcmglion  or  ganglion  of  the  root ;  and 
immediately  at  its  exit  a  gangluorm  swelling,  nearly  an  inch  in 
length,  the  inferior  ^nglion  or  ganglion  of  the  trunk, 

The  fibres  of  orisin  of  the  pneumosastric  nerve  may  be  traced  to 
a  mass  of  nerve  celh  placed  beneath  the  floor  of  the  fourth  ventricle. 
The  nuclei  of  the  right  and  left  sides  are  in  contact  at  the  x)oint  of 
the  calamus  scriptorius,  but  are  separated  above  by  the  nuclei  of 
the  hypoglossal  nerve. 

The  linuiches  of  the  pneumojzastric  nerve  are  branches  of  com- 
munication and  branches  of  distribution. 

The  branches  of  commiinication  proceed  from  the  ganglia ; 
from  the  superior  ganglion  one  or  two  branches  pass  to  the  spinal 
accessory ;  one  or  two  to  the  superior  canglion  01  the  sympathetic  ; 
and  one  to  the  inferior  ganglion  of  the  glosso-pharyngeal.  From 
the  inferior  ganglion  there  pass  off  branches  to  the  hypoglossal ; 
branches  to  tne  superior  cervical  ganglion  of  Uie  sympatnetic,  and 
branches  to  the  loop  between  the  f&st  and  second  cervical  nerve. 
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The  branches  of  distrilmtioii 


Auricular,  Anterior  pulmoneiy, 

Pharyngeal,  Posterior  pulmoDAiy, 

Superior  laryngeal,  (Esophageal, 

Cardiac,  Qastric 
Inferior  or  recurrent  laryngeal 

The  anricnlar  branch  (Arnold's  nerve)  is  given  off  from  the 
lower  part  of  the  ju^;ular  ganglion,  or  from  the  trunk  of  the  nerve 
immediately  below  it,  and  receives  immediately  after  its  origin  a 
small  branch  of  communication  from  the  glosso-phaiyngaaC  It 
then  passes  outwards  behind  the  jugular  vein,  and  at  the  onter  side 
of  that  vessel  enters  a  small  canal  (p.  83),  in  the  jugular  foeea  of  the 
temporal  bone.  Guided  bv  that  canal  it  reacnes  the  deecendiaff 
part  of  the  aqueductus  Fallopii  and  communicates  with  the  iaeial 
nerve,  it  then  passes  outwards  through  a  small  fissure  situated 
between  the  mastoid  process  and  external  auditory  process  (auditory 
fissure^  and  reaching  the  surface  of  the  bone  communicates  with  the 
posterior  auricular  nerve  and  is  distributed  to  the  back  part  of  the 
pinna. 

The  pharsmgeal  nerve  arises  from  the  upper  part  of  the  ganglicm 
of  the  trunk,  and  crosses  behind  the  internal  carotid  artery  to  the 
upper  border  of  the  middle  constrictor,  upon  which  it  forms  the 
pharyngeal  plexus  assisted  by  branches  from  the  glosso-pharyngeal, 
superior  laryngeal,  and  sympathetic.  The  pha^oiseal  plexus  ii 
distributed  to  ttie  muscles  and  mucous  membrane  of  the  pharynx. 

The  superior  lanrngeal  nerve  arises  from  the  inferior  ganslion, 
and  descends  behind  the  internal  carotid  arteiy  to  the  opening  m  the 
thyro-hyoid  membrane,  through  which  it  passes  with  the  superior 
laryngeal  artery,  and  is  distributed  to  the  mucous  membrane  of  the 
larynx  and  arytenoideus  muscle.  On  the  latter,  and  behind  the 
cricoid  cartilage,  it  communicates  with  the  recurrent  laryngeal  nerve. 
Behind  the  internal  carotid  it  gives  off  the  external  laryngeal 
branch,  which  sends  a  twig  to  the  pharyngeal  plexus,  and  ttien 
descends  to  supplv  the  inferior  constrictor,  crico-thyroid  muscle  and 
thyroid  gland.  Tnis  branch  communicates  inferiorly  with  the  recur- 
rent laryngeal  and  sympathetic  nerve. 

The  cardiac  branches,  two  or  three  in  number,  arise  from  the 
upper  and  lower  part  of  the  cervical  portion  of  the  nerve.  Those 
from  above  communicate  with  cardiac  oranches  of  the  sympathetic. 
One  large  branch  {inferior  cardiac)  is  given  off  just  before  the  nerve 
enters  the  chest ;  on  the  rigkt  this  branch  descends  by  the  side  of 
the  arteria  innominata  to  the  deep  cardiac  plexus ;  on  the  Ufi  it 
passes  in  front  of  the  arch  of  the  aorta  to  the  superficial  cardiac 
plexus.  One  or  two  cardiac  branches  also  proceed  from  the  thomde 
portion  of  the  right  pueumogastric  nerve. 

The  inferior,  or  recurrent  laryngeal  nerve,  curves  around 
the  subclavian  artery  on  the  right,  and  the  arch  of  the  aorta  on 
the  left  side.    It  aac^nda  in  the  groove  between  the  trachea  and 
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ffijophagas,  and  piercing  the  lower  fibres  of  the  inferior  coiuitrictoT 
rooBcle  eaten  the  lai^nz  clow  to  the  articoUtioa  of  the  inferior 
comu  of  the  thyroid  with  the  cricoid  cartilage.  It  is  dinribttted  to 
bU  the  muBcles  of  the 
laryni,  with  the  excepi-  /^ 
tion  of  the  crico- thyroid,  '"J 
and  commanicatea  on 
the  arjrtenoidena  mus- 
cle with  the  Buperior 
laryngeal  nerve.  Aa  it 
curves  around  the  sub- 
clavian artery  and  aorta 
it  gives  branches  (car- 
diac) to  the  heart  and 
root  of  the  Inngs  -,  and 
aa  it  ascends  the  neck 
it  diatributea  filaments 
to  the  oesophagus  and 


cates  with  the  external 
laryngeal  nerve  and 
sympathetic. 

The  Boterlor  pnl- 
monary  bnuichoB,  two 
or  three  in  number,  are 
distributed    upon    the 


root  of  the  lungs,  form- 
ing, w  ith  branches  from 
the  cardiac  pleiOseB, 
the  (Ktterior  piiiaottan/ 

The  posterior  vai- 
monary  br&ncno^ 


larger  than  the  anterior, 
ore  distributed  on  the 
posterior  aspect  of  the 
root  of  the  lungs;  they 
are  joined  by  filaments 
from  the  third  and 
fourth  thoracic  ganglia 
of  the  sympathetic,  and 
form  the  potterior  ptd- 
mtmary  plexat. 

(Esophacsftl 
bruichM  aie  given  oCF  by  the  pneum<^Mtric  nerves  above  the  root 
of  Uie  lungs ;  below  that  point,  the  trunka  of  the  nerves,  divided 
into  aeverai  cord^  form  a  {deius  around  the  cEsophagas,  the  right 
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and  left  neTTescommimicatiiig  with  rack  other.  This  pleztu  ai 
paniea  the  (eeophaguB  to  the  stonuch,  and  ii  the  lem^kagMi  % 
Q>1exus  guls). 
The  gastric  branchM  are  the  terminal  filunenti  of  the 


wUhnuU  niparflclil  pst- 

with  Iv^  aapaiflcjil  pet- 


brvich  <d  Bpliul  ace— Qffy 
ftod  B«cond  cerrleal  dott*. 
IE,  nuTTDgndplflxiu.  n, 
Superior  luracait  ncrra. 
t1-  BEtenul  luTngeal 
burrs.  34.  Wddle  ogrrlcal 
D  of  lympiLtliAtlo. 


J.  JUDCtioil 


■ntb)  witli  gl(W- 


gaatric  nerves  ;  they  are  spiead  out  upon  the  anterior  and  poeterior 
iurfaee  of  the  etomach,  and  are  likewise  diatribnted  to  the  omen- 
tum, spleen,  pancreoB,  liver,  and  gall-bladder.  The  branchea  of  the 
anterior  aspect  of  the  elonuich  proceed  from  the  left  nerve  and  com- 
municate wi^  the  hepiktic  plezua  in  the  leaser  omentum  ;  those  of 
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the  posterior  aspect  are  derived  from  the  right  nerve  and  communi- 
cate with  the  solar  plexus.  

SPINAL  AOOESSORY  NEBVE ;  eleventh  pair  of  Soem- 
mering.—  The  spinal  accessory,  a  nerve  of  motion,  arites  by 
several  filaments  from  the  side  of  the  spinal  cord  as  low  down  as  the 
fifth  or  sixth  cervical  nerve,  and  ascenas  behind  the  ligamentum  den- 
ticulatum,  and  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  to  the  foramen  lacerum  posterius.  It  communicates  in  its 
course  with  the  posterior  root  of  tne  first  cervical  nerve,  and  entering 
the  foramen  lacerum,  becomes  applied  against  the  posterior  aspect  of 
the  superior  ganglion  of  the  pneumogastric,  being  contained  in  the 
same  sheath  of  dura  mater.  The  nerve  then  passes  outwaj^s  and 
downwards,  behind  and  sometimes  in  front  of  the  internal  jugular 
vein,  to  the  upper  and  under  part  of  the  stemo-mastoid,  pierces  that 
muscle  obliquely,  and  descends  across  the  posterior  triangle  of  the 
neck  to  the  under  surface  of  the  trapezius,  to  which  it  is  distributed, 
its  branches  being  continued  downwards  to  near  the  lower  border  of 
the  muscle. 

The  branches  of  oommnnication  of  the  spinal  accessory  are  one 
or  two  small  branches  from  the  superior  ganglion  of  the  pneumo- 
gastric,  and  a  large  branch  which  joins  the  pneumogastric  oetween 
the  two  ganglia. 

Its  branches  of  distribution  are  mnscnlar  branches  to  the  stemo- 
mastoid  and  trapezius.  In  the  substance  of  the  stemo-mastoid 
it  communicates  with  branches  of  the  cervical  plexus,  and  in  the 
posterior  triangular  space  with  the  third  and  fourth  cervical 
nerve. 

The  pneumogastric  and  spinal  accessory  nerve  toother  (nervus 
vagus  cum  accessorio)  resemble  a  spinal  nerve,  of  which  the  former 
with  its  ganglion  is  the  posterior  and  sensitive  root,  the  latter  the 
anterior  and  motor  root  The  deep  origin  of  the  spinal  accessory 
may  be  traced  into  the  grey  substance  of  the  floor  of  the  fourth 
ventricle. 

NINTH  NERVE. 

Ninth  pair  of  Willis;  twelfth  pair  of  Soemmering.  Hypo- 
glossal nerve ;  Ungual. — The  hypoglossal  is  a  nerve  of  motion, 
distributed  to  all  the  muscles  of  the  tongue,  most  of  those  attached 
to  the  08  hyoides,  and  the  sterno-thyroid.  It  arises  from  the  groove 
between  the  anterior  pyramid  and  olivary  body  by  ten  or  fifteen 
filaments,  which  are  collected  into  two  bundles,  and  escape  from 
the  cranium  through  the  anterior  condylar  foramen.  At  its  exit 
from  the  cranium,  tne  nerve  lies  behind  the  internal  carotid  artery 
and  internal  jugular  vein,  then  passing  forward  between  the  artery 
and  vein  it  descends  to  a  point  parallel  with  t^e  angle  of  the  lower 
^aw.  It  next  curves  forward  around  the  occipital  arteiv,  with  which 
it  forms  a  loop,  and  crossing  the  external  carotid  and  lower  part  of 
the  hyo-glossus  muscle  to  the  genio-hyo-glossus,  sends  filaments 
onwards  with  the  anterior  fibres  of  that  muscle  as  far  as  the  tip  of 
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the  tongue.    While  reating  on  the  hjo-glosaoa  musde  it  it  _      ..... 
and  beneath   the  mylo-hyoid   communicatea  with  llw  gagUUaj 

At  its  OTigin,  the  h^mogloaeal  nerve  aometimea  commniuattei  w^ 
the  posterior  ivot  of  the  firat  ceirical  neire^  Ita  tittp  o*>9*»  in>7  be 
traced  to  one  of  the  nnclei  of  grey  anbatanee,  in  the  floor  of  the 
fourth  ventricle,  where  it  decuaaatea  with  ita  fellow  of  the  opposite 

The  brancliat  of  the  hvposloaeal  nerve  are — branches  of  mmfinmi. 
cation  and  branches  of  diatriontioTi. 

The  branchoB  ot  commnnlcatlon  of  the  hypogloaaal  nerve  are— 
aeveral  to  the  pneumogaatric,  with  which  nerve  it  ia  cloaely  Tmiled ; 


-Anstomj  of  tlu  side  itf  tiu 


t.  303-— Anstomj  of 

IMK,    abowlng   the 

4uiflUB.     1.  Tompotml 

JTotd  miuel*.    3.  8t,  ._„ 

StyloplurfDgflUB.     5.  Tongii*. 

Hro-gliMwi  niu»cl«.      7.  Qsita-nTD- 

-"—sm.  B.  Oenio-hyoiil.  9.  BURUy 
Ld  muKl6.  ID.  Btemo-thTnU. 
Thyro-bynid,  upon  which  tltf 
ro-hyold  branch  ar  the  hjpogkmmi 
ve  it  Men  nmltTlng.  la.  Omo- 
Id  CT4t3ln£  th4  common  carotid 
17  (13),  aoa  IntenuU  lugulu-  ybId 
,     ij.  Biltmid  carotid  Blilnf  oB 

17.   Gustatory  Derre  ^rlng  a  hnjich 
Id  ths  aubmulIlUT  sangUon  (iGXud 

the  IkjpoRloHjdDBrTs.     19.  6ubma£lt> 


igfor. 


nulDg  >  loop  with  (ij)  the 
aina  Di>nl,    which   b   Ben 


one  or  two  with  the  superior  cervical  ganglion  of  the  aympathetic ; 
and  one  or  two  with  the  loop  between  the  first  and  aecond  cervical 
nerve. 
The  branches  of  distribntion  aie — 

Pescendena  noni,  Thjro-hjoid,  Mnscnlar. 

The  descandsns  noni  ia  a  long  and  alender  nerve,  which  quits 

the  hypoglossal  just  as  it  ia  about  to  form  its  arch  around  the  occi- 

Eital  artery,  and  descends  on  the  aheath  of  the  carotid  veaeela.  Joat 
elow  the  middle  of  the  neck  it  forms  a  loop  with  a  long  branch 
(comrannicans  noni)  derived  from  the  second  and  third  cervical 
nam  From  the  convexity  of  this  loop  branchea  are  aent  to  the 
■       '  "  '     h  nellies  of  the  omo-hfoid; 


sterno-bf  old,  atenio-thyToid,  and  both  t 
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sometiineg  aim  a  twig  is  givm  oCF  to  the  cardiac  plexus,  and  occa- 
sionally one  to  the  phrenic  nerve.  If  the  descendena  noni  he  traced 
to  it8  origin,  it  will  be  found  to  be  composed  of  a  branch  from  tlie 
hypogloaaal,  and  one  from  the  first  and  second  cervical  nervei ;  occa* 
sionally  it  receivee  also  a  filament  from  ihe  pnenmogaatric. 

The  thyio-liyoid  nerve  is  a  email  branch  dietribnted  to  the  thyro- 
hyoid muscle.  It  is  given  off  by  the  trunk  of  the  hypo^floesal  near 
the  posterior  border  uf  the  h^o-gloaaus,  and  descends  obliquely  over 
the  p-eat  coma  of  the  os  hyoides. 

The  moscnlAr  bnjiches  are  given  off  where  the  nerve  is  covered 
in  by  the  mylo-hvoid  muscle,  and  rests  on  the  hyo-glossus  ;  several 
lai^  branches  take  their  courae  across  the  fibres  of  the  senio-hyo- 
gloseuB  to  reach  the  substance  ot  the  tongue.  They  are  distributed 
to  the  hyo-glossus,  geuio-hyoid,  genio-byo-glossns,  and  stylo-glossus 
muscles.  On  the  hyo-^lossue  muscle,  the  branches  of  the  faypc^ossal 
1^^^^^  „».»w.....i...t^  ^itl,  (iiQae  of  the  gustatory  nerve. 


SPINAL  NEEVES. 
There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two 
roots,  an  anterior  or  motor  root,  and  a  posterior  or  sensory  root 
The  anteiiOT  roots  proceed  from  the  anterior  lateral  sulcus  which 


Fio.  30t.~Pui  of  Uie  earrlcal  portion  of  U»  ipliul  ooid,  Tlavtd  oi 
fflpect;  flhowlD^  Itfl  membnoofl  and  tba  pfHt«rior  roota  of  UwflpliiAi  ucirno.  i,  a, 
PoaUrlor  medlui  tlHiin.  i,  i.  FoMirfor  rooti  of  ths  CATtul  Darm;  oo  tha 
opfunite  lido  tb*  corrvpocdtng  roots  m  mt  througta  naw  thoir  origin,  j.  3.  Um- 
tncatuin  doDtleulatum.  4.  Bplnil  umaaory  nsrvg,  uKaTuUng  batwaaa  tha  poaurinr 
roots  and  Unmentum  dauUculatom.  y  j.  IhirmmAtar.  A.  6.  Oaouinga  In  the  dura 
mitar  tor  tba  vumge  of  tha  rooti  of  tbs  narva.  7,  7.  OuigUa  on  tha  poatarior 
toot*.  &  Anlflrtor  root*.  Tha  poaWrlor  inota  hiie  bwn  cut  «i™jf  In  qni«r  to  »how 
each  utarlor  root  proceeding  to  loin  tha  nam  befDnd  tha  gugUdo. 

Fio.  ^S Root*  of  the  iplnkl  uarraa.     i.  Antorlorreot.    1.  Foatarlar  root. 

marks  the  division  of  the  anterior  from  the  posterior  part  of  the 
antero-lateral  column  of  the  spinal  cord,  and  gradually  approacli 
towards  the  anterior  median  fissure  as  they  deaouid. 
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The  posterior  roots,  more  regular  than  the  anterior,  proceed  tmoL 
the  posterior  lateral  salens ;  they  are  larger,  and  the  filaments  of 
origin  more  numerous  than  those  of  the  anterior  roots ;  and  in  the 
intervertebral  foramina  there  is  a  ganglion  on  each  of  th^  roots. 
The  first  cervical  nerve  forms  an  exception  to  these  chaiacters ;  iti 
posterior  root  is  smaller  than  the  anterior ;  it  often  joins,  in  whole 
or  in  part,  the  spinal  accessory  nerve,  and  sometimes  the  hypo- 
glossal ;  it  has  frequently  no  ganglion,  and  when  the  gan^ion 
exists,  it  is  often  situated  within  the  dura  mater,  the  latter  beine 
the  usual  position  of  the  ganglia  of  the  last  two  pairs  of  qiiiuS 
ner\'e8. 

After  the  formation  of  a  ganglion,  the  two  roots  unite,  and  con- 
stitute a  spinal  nerve,  which  escapes  through  the  intervertebral 
foramen,  and  separates  into  an  anterior  division  for  tiie  supply  of 
the  front  aspect  of  the  body,  and  a  posterior  division  for  the  poste- 
rior aspect.  In  the  first  cervical,  last  sacral,  and  coccyseal  nerve  this 
division  takes  place  within  the  dura  mater ;  and  in  tne  upper  four 
sacral  nerves,  externally  to  that  cavity,  but  within  the  sacnd  canaL 
The  anterior  cords,  with  the  exception  of  the  first  two  cervical 
nerves,  are  larger  than  the  posterior ;  an  arrangement  which  ia  pro- 
portioned to  the  larger  extent  of  surface  they  are  required  to  supply. 
wBoth  divisions  are  compound — that  is  to  say,  they  contain  ooth 
motor  and  sensory  filaments. 

The  SPINAL  NERVES  are  classed  as  follows  : — 

Cervical 8  pairs 

Dorsal 12    „ 

Lumbar 5    „ 

Sacral '      5    n 

Coccygeal        .        .        .        .       i    „ 

The  cervical  nerves  pass  oflf  transversely  from  the  spinal  cord ; 
the  dorsal  are  oblique  in  direction  ;  the  lumbar  and  sacral,  vertical ; 
the  latter  form  the  larce  assemblage  of  nerves,  at  the  termination 
of  the  cord,  called  cauaa  equina.  The  cauda  equina  occupies  the 
lower  third  of  the  spinal  canaL 

OERVIOAL  NEEVE8. 

The  cervical  nerves  increase  in  size  from  above  downwards  ;  the 
first  (suboccipital)  passes  out  of  the  spinal  canal  between  the  occi- 
pital bone  and  atlas;  the  second  between  the  posterior  ring  of 
the  atlas  and  the  lamina  of  the  axis ;  and  the  last  between  the  last 
cervical  and  first  dorsal  vertebra.  Each  nerve,  at  its  escape  from 
the  intervertebral  foramen,  divides  into  an  anterior  and  a  posterior 
cord.  The  anterior  cords  of  the  four  upper  cervical  nerves  form 
the  cerviccU  plexus;  the  posterior  cords,  the  posterior  cervical  plexus. 
The  anterior  cords  of  the  four  inferior  cervical  together  with  the 
first  dorsal  form  the  brachial  plexus. 

ANTERIOR.  OERVIOAL  NERyES.~The  anterior  cord  of 


CERVICAL  PLEXUS* 
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the  first  cervical  or  fnil>occipital  nerve  escaBes  from  the  vertebral 
canal  through  the  groove  on  the  posterior  arcn  of  the  atlas,  which 
supports  the  vertebral  artery,  lying  beneath  that  vesseL  It  descends 
in  tront  of  the  transverse  process  of  the  atlas,  sends  twigs  to  the 
rectus  lateralis  and  rectus  anticus  minor,  and  forms  an  anastomotic 
loop  by  communicating  with  an  ascending  branch  of  the  second 
nerve.  Branches  from  this  loop  communicate  with  the  pneumo- 
gastric  nerve,  hypoglossal  nerve,  and  first  cervical  ganglion  of  the 
sympathetic. 

The  anterior  cord  of  the  second  cervical  nerve,  at  its  exit  from 
the  intervertebral  foramen  between  the  atlas  and  axis,  gives  twigs 
to  the  rectus  anticus  major,  scalenus  medius,  and  levator  anguli 
scapulae,  and  divides  into  three  branches :  oMending  branch,  wmch 
completes  the  arch  of  communication  with  the  first  nerve  ;  and  two 
descending  branches,  which  form  loops  with  corresponding  branches 
of  the  third  nerve. 

The  anterior  cord  of  the  third  cervical  nerve,  double  the  size  of 
the  preceding,  divides  at  its  exit  from  the  intervertebral  foramen 
into  several  branches,  some  of  which  are  distributed  to  the  rectus 
major,  longus  colli,  and  scalenus  medius,  while  others  communicate 
ana  form  loops  and  anastomoses  with  the  second  and  fourth  nerve. 

The  antenor  cord  of  the  fourth  cervical  nerve,  equal  in  size 
with  the  preceding,  sends  twigs  to  the  rectus  major,  longus  colli, 
and  levator  anguli  scapulae,  communicates  by  anastomosis  with  the 
third,  and  sends  a  small  branch  downwards  to  the  fifth  nerve.  Its 
principal  branches  pass  downwards  and  outwards  across  the  pos- 
terior triangle  of  the  neck,  towards  the  clavicle  and  acromion. 

The  anterior  cords  of  the  fifth,  sixth,  seventh,  and  eighth 
cervical  nerves  will  be  described  with  the  brachial  plexus,  of  which 
they  form  a  part        

CERVICAL  PLEXUS.— The  cervical  plexus  is  constituted  by 
the  loops  of  commimication  and  anastomoses  which  take  place 
between  the  anterior  cords  of  the  first  four  cervical  nerves.  The 
plexus  rests  on  the  levator  anguli  scapulae,  posterior  and  middle 
scalenus,  and  splenius  colli  muscle,  and  is  covered  in  by  the  stemo- 
mastoid  and  platysma. 

The  branches  of  the  cervical  plexus  may  be  arranged  into  three 
groiips,  superficial  ascending,  superficial  descending,  and  deep : — 


Superficial 


I 


Deep 


(  Superficialis  colli, 
Ascending^  <  Auricularis  magnus, 

f  Occipitalis  minor. 

(  Acromial, 
Descending^  <  Clavicular, 

(StemaL 

Communicating  branches, 
Communicans  noni, 
Muscular, 
Phrenic 
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The  snperflcialis  colli  is  formed  by  commnnicatiiig  bnnches 
from  the  second  and  third  cervical  nerves;  it  curves  around  the 
posterior  border  of  the  sterno-mastoid,  and  crosses  obliquely  behind 
the  external  jugular  vein  to  the  anterior  border  of  that  musde,  where 
it  pierces  the  deep  cervical  fascia  and  divides  into  an  ascending  and 
a  aescending  branch. 

The  (ucendxng  branch  passes  upwards  to  the  submaziUai^  i^on, 
and  divides  into  four  or  five  filaments,  some  of  which  pierce  the 
platysma  myoides,  and  supply  the  integument  as  high  as  the  chin 
and  lower  part  of  the  face ;  while  others  form  a  plexus  with  the 
inframaxillary  branches  of  the  facial  nerve  beneatn  the  platysma. 
One  or  two  filaments  from  this  branch  accompany  the  external 
jugular  vein. 

The  descending  branch  pierces  the  platvsma,  and  is  distributed  to 
the  integument  of  the  front  of  the  neck  as  far  downwards  as  the 
sternum. 

The  auricnlaris  magnna,  the  largest  of  the  three  ascending 
branches  of  the  cervical  plexus,  also  proceeds  from  the  second  and 
third  cervical  nerve ;  it  curves  around  the  posterior  border  of  the 
stemo-mastoid,  and  ascends  upon  that  muscle,  lying  parallel  with 
the  external  jugular  vein,  to  the  parotid  gland,  wiere  it  divides  into 
an  anterior  and  a  posterior  brancn. 

The  anterior  branch  is  distributed  to  the  integument  over  the 
parotid  gland,  and  to  the  gland  itself,  communicating  with  the  facial 
nerve. 

The  posterior  branch  ascends  behind  the  ear,  where  it  divides  into 
auricular  branches,  supplving  the  pinna ;  and  a  mastoid  branch 
which  coinniunicates  wit^  the  posterior  auricular  branch  of  the 
facial  and  is  distributed  to  the  integument  behind  the  ear.  The 
auricular  branches  coninmnicate  witn  the  auricular  offsets  of  the 
facial  nerve,  pneumogastric  nerve,  and  occipitalis  minor. 

The  occipitalis  minor  arises  from  the  second  cervical  nerve  ;  it 
curves  around  the  posterior  border  of  the  stemo-mastoid  above  the 
preceding,  and  ascends  upon  that  muscle,  parallel  with  its  posterior 
border,  to  the  lateral  and  posterior  aspect  of  the  cranium.  It  is 
distributed  to  the  integument,  to  the  occipital  portion  of  the 
occipito-frontalis  and  attoUens  auriculam,  ana  communicates  with 
the  occipitalis  major,  auricularis  magnus,  and  posterior  auricular 
branch  of  the  facial. 

Superficial  Descending  Branches. — The  acromial  and  clavicu- 
lar  are  two  or  three  large  nerves  which  proceed  from  the  fourth 
cervical  nerve,  and  pass  downwards  in  the  posterior  triangle  of  the 
neck  ;  they  pierce  the  deep  fascia,  and  crossing  the  clavicle  are  dis- 
tributed to  tne  integument  of  the  front  of  the  chest  from  the  sternum 
to  the  acromion  ;  hence  their  designation,  clavicular  and  acromial. 
The  most  anterior  of  the  branches  is  named  sternal,  from  its  destina- 
tion, and  the  outermost  branch  passes  over  the  clavicular  attachment 
of  the  trapezius,  to  reach  the  shoulder. 

DbbP   jBnmchos. — The   e(nnmuniccUing   branches   are   filaments 
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whicli  arise  from  the  loop  between  the  first  and  second  cervical 
nenre,  and  pass  inwards  to  communicate  with  the  sympathetic, 
pneumogastric,  and  hypoglossal  nerve.  The  first  three  cervical 
ner^'^es  send  branches  to  the  first  cervical  ganglion  ;  the  fourth  sends 
a  branch  to  the  trunk  of  the  sympathetic,  or  to  the  middle  cervical 
ganglion.  From  the  second  cervical  nerve  a  large  branch  is  given 
off,  which  joins  the  spinal  accessory  nerve. 

The  communicans  noni  is  a  long  and  slender  branch  of  commu- 
nication between  the  cervical  plexus  and  descendens  noni ;  it  is 
formed  by  filaments  from  the  second  and  third  cervical  nerve ; 
descends  at  the  outer  side  of  the  internal  jugular  vein,  and  forms  a 
loop  with  the  descendens  noni  over  the  sheath  of  the  carotid  vessels. 

The  mnscnlar  branches  of  the  cervical  plexus  are  distributed  to 
the  muscles  of  the  front  of  the  vertebral  column  and  side  of  the  neck. 
From  the  loop,  between  the  first  and  second  nerve,  branches  are 
given  to  the  anterior  recti ;  from  the  second  cervical  nerve  a  branch 
proceeds  to  the  stemo-mastoid ;  from  the  third  and  fourth  nerve 
branches  are  distributed  to  the  trapezius,  levator  anguli  scapulse, 
scalenus  medius,  and  scalenus  posticus.  The  branch  to  the  trapezius 
communicates  with  the  spinal  accessory  nerve. 

The  phrenic  nerve  (mternal  respiratory  of  Bell)  is  formed  by 
the  union  of  filaments  from  the  fourth  and  fifth  cervical  nerve,  and 
is  joined  by  a  communication  from  the  combined  cord  of  the  fifth 
and  sixth  and  a  filament  from  the  sympathetic.  It  descends  to  the 
root  of  the  neck,  resting  on  the  scalenus  cmticus  muscle,  crosses  the 
first  portion  of  the  subclavian  artery,  and  enters  the  chest  between 
it  and  the  subclavian  vein,  passing  over  the  commencement  of  the 
internal  mammarv  artery.  Within  the  chest  it  passes  downwards 
through  the  middle  mediastinum,  lying  between  the  pleura  and  peri- 
cardium, and  in  front  of  the  root  of  the  lung,  to  me  diaphragm  ; 
near  the  diaphragm  it  divides  into  branches  which  pierce  that 
muscle,  and  are  distributed  on  its  under  surface.  Some  of  its  fila- 
ments reach  the  abdomen  through  the  openings  for  the  oesophagus 
and  vena  cava,  and  communicate  with  the  phrenic  and  solar  plexus, 
and  on  the  right  side  with  the  hepatic  plexus.  The  left  phrenic  nerve 
is  longer  than  the  right,  from  the  inclination  of  the  heart  to  the  left 
side,  and  crosses  the  arch  of  the  aorta.  The  right  nerve  is  situated 
more  deeplv  in  the  upper  part  of  the  chest  than  the  left,  and  lies  in 
contact  with  the  right  vena  innominata  and  superior  vena  cava. 
Each  nerve  is  accompanied  by  the  arteria  comes  nervi  phrenici,  a 
branch  of  the  internal  mammary,  and  by  two  veins. 

POSTEBIOB  OEBVIOAL  NEBVES.— The  posterior  cords  of 
the  cervical  nerves  issue  from  between  the  transverse  processes ;  and 
divide  into  an  internal  cmd  external  branch.  The  internal  branch 
is  directed  inwards  towards  the  middle  of  the  roine,  and,  becoming 
cutaneous  near  the  spinous  processes  of  the  vertebrae,  is  then  reflect^ 
outwards  to  supply  the  integument  The  external  branch,  smaller 
than  the  internal,  is  distributed  to  the  muscles  of  the  enter  portion  of 
the  vertebral  groove. 
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The  posterior  cord  of  the  first  cerrieal  neiTe  (sub-occipitall 
larger  than  the  anterior,  escapes  from  the  vertebral  canal  throng 
the  opening  for  the  vertebral  artery,  lying  posteriorly  to  that  vesttl, 
and  emerges  in  the  triangular  space  formed  by  the  rectus  posticuB 
major,  oblicjuus  superior,  and  obliquus  inferior.  It  la  distributed 
to  the  recti,  obliqui,  and  complexus,  and  sends  a  branch  downwards 
to  communicate  with  the  second  cervical  nerve  ;  it  has  no  external 
branch. 

The  posterior  cord  of  the  second  cervical  nerve  is  three  or  four 
times  larger  than  its  anterior  cord,  and  exceeds  in  size  the  other 
posterior  cervical  nerves.  Its  internal  branch  is  the  oecipUalis 
major  nerve. 

The  posterior  cord  of  the  third  cervical  nerve  is  smaller  than 
the  second,  but  larger  than  the  fourth  ;  its  interrud  hraneh  gives  off 
a  cutaneous  branch  to  the  back  of  the  cranium. 

The  posterior  cords  of  the  remaining  cervical  nerves  go  on  pro- 
gressively decreasing  in  size  to  the  seventh. 

The  internal  bxitnches  of  the  second,  third,  fonrtli,  and  fifth 
nerve  lie  on  the  semispinalis  colli  muscle,  and  are  cloeelv  connected 
with  a  fascia  which  separates  that  muscle  from  the  complexus.  The 
second  and  third,  with  a  branch  from  the  first,  constitute  the  poi- 
terior  cervical  plexus;  and  all  the  branches  in  their  course  to  the 
surface  pierce  the  complexus  and  trapezius  and  some  the  splenius. 

The  internal  branches  of  the  sixth,  seventh,  and  eii^tli  nerve 
pass  beneath  the  semispinalis  colli,  and  are  lost  in  the  muscles 
without  reaching  the  integument. 

The  occipitalis  major  nerve,  the  internal  branch  of  the  posterior 
cord  of  the  second  cervical  nerve,  ascends  obliquely  inwards  between 
the  obli(|uu8  inferior  and  complexus,  pierces  the  complexus  and 
trapezius  after  passing  for  a  short  distance  between  them,  and 
ascends  the  posterior  aspect  of  the  head  in  company  with  the  occi- 

Eital  artery.  Soon  after  its  escape  from  the  trapezius,  it  receives  a 
ranch  from  the  third  cervical,  and  divides  into  numerous  branches, 
which  are  distributed  to  the  occipitalis  muscle  and  to  the  integu- 
ment as  far  as  the  summit  of  the  head.  It  communicates  with  the 
occipitalis  minor  nerve,  and  sends  an  auricular  branch  to  the  back 
of  the  ear. 

BRACHIAL  PLEXUS. 

The  brachial  or  axillary  plexus  of  nerves  is  formed  by  communi- 
cations between  the  anterior  cords  of  the  four  lower  cervical  nerves 
and  first  dorsaL  These  nerves  are  alike  in  size,  and  their  mode  of 
disposition  in  the  formation  of  the  plexus  is  as  follows :  the  fifth 
ana  sixth  unite  to  form  a  common  trunk,  the  eighth  and  first  dorsal 
unite  in  like  manner,  the  seventh  runs  alone ;  each  of  these  three 
trunks  then  divides  into  an  anterior  and  posterior  branch.  The 
anterior  branch  of  the  trunk,  derived  from  the  fifth  and  sixth, 
receives  the  anterior  bnjidi  ol  \]bft  «ft,^«n.th^  and  theae  together  foim 
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the  ontw  cord.  The  anterior  branch  of  the  tnink  formed  by  the 
eighth  itnd  first  dorsal  constitutes  the  inner  cord.  The  three 
posterior  branches  nnite  to  form  the  pontaiior  cord,* 

The  pleitu  is  broad  in  the  neck,  narrows  as  it  descends  into  the 
axilla,  and  again  enlarges  at  its  lower  part,  where  it  divides  into  its 
terminal  branches. 

The  brachial  plexns  communicates  with  the  cervical  plexus  by 
means  of  a  branch  from  the  fourth  to  the  fifth  nerve,  and  receives 
branches  from  the  two  inferior  cervical  gu^ia  of  the  qrmpatbetic 


The  pleins  is  in  relation  in  the  neck  with  the  scaleni  mnsdes ; 
lower  down  it  is  placed  between  the  clavicle  and  subclavios  muscle 
above,  and  the  first  rib  and  first  serration  of  the  serretus  magnDB' 
muscle  below.  In  the  axilla,  it  is  situated  at  first  to  the  outer  side 
of  and  then  behind  the  axillary  artery,  resting  by  its  outer  border 
against  the  tendon  of  the  Bnbscapnlaris  muscle.  Lower  down  it 
completely  surrounds  the  artery. 

The  branches  of  the  brachial  plexus  are :  from  the  outer  cord, 
one  of  the  anterior  thoracic  nerves,  the  muBculo-cutoneous  nerve, 
and  the  outer  bead  of  the  median ;  from  the  inner  cord,  the  other 
anterior  thoracic  nerve,  inner  head  of  the  median,  internal  entaneons, 
lesser  internal  cutaneous  of  Wrisbei^  and  ulnar ;  from  the  poaterior 
cord,  the  subscapular  nerves,  circomifiex,  and  musculo-spirat. 

B^dea  these,  the  brachial  plexus,  while  in  the  neck,  gives  off 
several  tuperior  nuueular  braaeka/  one  to  the  Bubclavius  muscle, 
one  to  the  rhomboid  muscles  and  levator  angnli  scapulee ;  one  of 
large  size,  the  tutpnueapular;  and  a  long  and  slender  nerve  which 

*  TbiM  dflsoriptlan  uid  th*  icenQpuifioK  dlAgniD  or*  trnksi  from  ■  (ApBT  "by  Hf . 
R  CloDBit  Looi  In  Siif 'j  Bt^Uat  Mtforit,  1I7J. 
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passes  down  the  thoracic  wall  of  the  axilla,  the  fotUrior  ikomcic,  or 
external  respiratory  nerve  of  Bell. 

In  reference  to  their  distribution,  the  branches  of  the  biaehial 
plexus  may  be  arranged  in  three  groups,  thoracie^  §oapuiar^  and 
orachialj  as  follows  : — 

Thoracic.  Brachial 

Anterior  thoracic,  Musculo-cataneoa8» 

Posterior  thoracic.  Internal  cutaneoiUi 

Lesser  internal  cutaneona, 
Scapular.  Median, 

Superior  muscular,  iv    ^'n        .    i 

Suprascapular,  Musculo-spiral, 

Subscapiiar.  Circumflex. 

The  spinal  nerves  with  which  each  of  the  nerves  of  the  brachial 
plexus  is  connected  are  shown  in  the  subjoined  table  taken  from 
Quain*8  AncUomv;  the  higher  numbers  refer  to  Uie  cervical  nerves^ 
the  unit  to  the  dorsal  nerve  : — 

Subscapular  from   )  Ulnar     .    .    .    .      8,1,  or  7, 8,1. 

Circumflex     .    .    >  5,  6,  7,  8.        Internal  cutaneous  '\ 
Musculo-spiral    .    )  Lesser  internal        /  8|  i. 

External  cutaneous  5,  6,  7.  cutaneous    .    .    ) 

Median    .    .    .    .  5,  6,  7,  8,  i.    Anterior     ( Outer    S*  6,  7. 

thoracic  (  Inner    8,  i. 

The  anterior  thoracic  nerves,  two  in  number,  proceed,  one 
from  the  external  cord  of  the  plexus,  the  other  from  the  internal 
cord.  The  former,  the  external  or  superficial  branch,  crosses  the 
axillary  artery  in  the  space  above  the  pectoralis  minor  to  the  front 
of  the  chest,  and  is  distributed  to  the  pectoralis  major  muscle.  Hie 
internal  or  deeper  branch  issues  from  between  the  axillary  artery 
and  vein,  and  after  forming  a  loop  of  communication  with  the  pre- 
ceding is  distributed  to  the  under  surface  of  the  pectoralis  minor  and 
major,  generally  piercing  the  former  to  reach  the  latter. 

The  posterior  thoracic  or  external  respiratory  of  Bell,  is  formed 
by  the  junction  of  two  off^sets,  one  from  the  fifth,  the  other  from  the 
sixth  cervical  nerve ;  it  crosses  behind  the  brachial  plexus  to  reach 
the  side  of  the  chest,  and  descends  on  the  serratus  magnus  to  the 
lower  part  of  that  muscle,  to  which  it  is  distributed. 

The  8ni>erior  mnscnlar  nenres  are  small  branches  to  the  longus 
colli  and  scaleni,  and  branches  to  the  rhomboidei  and  subdavius. 

The  rhomboid  branch  proceeds  from  the  fifth  cervical  nerve, 
and  passing  backwards  through  the  fibres  of  the  scalenus  medius, 
and  beneatn  the  levator  anguli  scapulae,  is  distributed  to  the  under 
surface  of  the  rhomboid  muscles.  In  its  course  it  sometimes  gives  a 
branch  to  the  levator  cmguli  scapulse. 

The  Babdavian  branch,  proceeding  from  the  cord  formed  by  the 
£fth  and  sixth  neiYe,  deaoenofl  in  front  of  the  subclavian  artery,  to 
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the  subcIaviuB  mnBcIe.    Thfs  nerve  nsnaUy  commnnicatea  with  tlie 
phrenic  at  its  entrajica  into  the  chest 

The  suprascapular  nsrro  aiieet  from  the  trunk  formed  bj  the 
union  of  fifth  and  sixth  cervical  nervea  and  proceeds  obliquely  out- 
wards, along  with  the  arteiy  of  the  some  name  tA  the  aaprascapolar 


Cord  tornmd  bj  flfth   _ 

S.  BupruKST^ilAr  nflrro.  .    ..._    ,. 

8,  Com  formed  by  el^liUa  oervleAl  utA  flr«t  df^wtl  UBrm, 

(raancted)  la  Intinul  utarior  ttumds  Btnt.  it.  Katuul  ulntor  (tuoole 
nens.  ii.  Origin  of  lubcUrliu.  ty  Fsctonilla  minor  (nflsetod>.  u.  InUnul 
cutaneoui  Hrra.  15.  A1IIIU7  utei?  (nit).  i«.  P»t<niir  ttunde  Mrra  (Ball)^ 
i;.  NuKulo-cutuuoul  nsTTs.  iS.  Origin  of  psotonUi  Blaor.  i>  Median  nana. 
■a.  Nuts  of  Wrlibarg,  11.  Conwfrbwahlalli.  n.  iBlitHto-hiUDciiBl  nim.  11. 
Utnu-  nem.      94,  Subaapularli.     1%.  BmUiI  artarr.      t6.  lAtanl 

branch  of  Uiinl  Intvcoital  Mm.    n.  Niddl*^" " — 

acapular  nerr*.    g^  Low  mAmcapiMr  n*ne. 


u  LsoB  ariBgapBii 
>.  Mnatn  nugnua.    ; 


,].  FMtia«lk  n 


BCPtcb ;  it  posses  thiongh  the  notch,  crosses  the  snpn-api&ons  fossa 
beneath  the  sapta-spinatus  muscle,  and  running  in  &ont  of  theconcave 
mai^n  of  the  epine  of  the  scapula  ent«rs  the  infra-apinooa  foasa,  to  be 
distributed  to  the  snpra'Spinatna  and  infra-spinatus  miucle,  and  lenda 
two  or  three  filomenta  to  the  shoulder-joint. 
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The  subacapnlar  nerves  are  three  in  number :  one  arine  firom 
the  brachial  pfexus  above  the  clavicle,  the  others  from  the  poateiiar 
cord  of  the  plexus  within  the  axilla.  The  first  or  smallfiet  sappUeii 
the  upper  part  of  the  subscapularis  muscle ;  the  second  and  laigest 
{long  subaaptUar)  follows  the  course  of  the  subscapular  artery,  and 
is  distributed  to  the  latissimus  dorsi ;  the  third  supplies  the  lower 
part  of  the  subscapularis  muscle  and  teres  major. 

BRACHIAL  KEBVES. — The  brachial  branches  of  the  pleziu 
are  arranged  in  the  following  order :  musculo-cutaneous,  and  one 
head  of  the  median  to  the  outer  side  of  the  artery  ;  the  oUier  head 
of  the  median,  internal  cutaneous,  lesser  internal  cutaneous,  and 
ulnar,  to  its  inner  side  ;  the  circumflex  and  musculo-spiial  behind.' 

The  MUSCULO-OXJTANEOnS  NEBVE  (external  cutaneous, 
perforans  Casserii)  arises  from  the  brachial  plexus  in  common  with 
the  external  head  of  the  median ;  pierces  the  coraco-brachialiB 
muscle,  and  passes  between  the  biceps  and  brachialis  anticus  to  the 
outer  side  of  the  bend  of  the  elbow,  where  it  perforates  the  deep 
fascia,  and  divides  into  an  anterior  and  posterior  branch.  These 
branches  pass  behind  the  median  cephahc  vein,  the  ttnierior,  the 
lar^r  of  the  two,  taking  the  course  of  the  radial  vein  and  communi- 
cating with  the  radial  nerve  on  the  back  of  the  hand  ;  the  jtotUrior 
and  smaller  following  the  direction  of  the  supinator  longus,  com- 
municating with  the  internal  cutaneous,  and  at  the  lower  third  of 
the  forearm  sending  off  an  arterial  twie,  which  accompanies  the  radial 
artery,  to  the  wris^  and  distributes  filaments  to  the  synovial  mem- 
branes of  the  joint 

The  musculocutaneous  nerve  supplies  the  coraco-brachialia,  bicens, 
and  brachialis  anticus  in  the  upper  arm,  and  the  integument  of  tiie 
outer  side  of  the  forearm  as  far  as  the  wrist  and  hand. 

The  nrTEBNAL  CUTANEOUS  NEBVE,  one  of  the  inter- 
nal  and  smaller  branches  of  the  brachial  plexus,  arises  from  the 
plexus  in  common  with  the  ulnar  and  internal  head  of  the  median, 
and  passes  down  the  inner  side  of  the  arm  in  company  with  the 
basilic  vein,  giving  off  several  cutaneous  filaments  in  its  course.  At 
about  the  middle  of  the  upper  arm  it  pierces  the  deep  fascia  bv  the 
side  of  the  basilic  vein  and  divides  into  two  branches,  external  and 
internal  The  external  branch^  the  larger  of  the  two,  divides  into 
several  branches  which  pass  in  front  of,  and  sometimes  behind  the 
median  basilic  vein  at  the  bend  of  the  elbow,  and  descend  in  the 
course  of  the  palmaris  longus  muscle  to  the  wrist,  distributing  fila- 
ments to  the  integument  in  their  course  and  communicating  with 
the  anterior  branch  of  the  musculo-cutaneous  on  the  outer  side,  and 
its  own  internal  branch  on  the  inner  side  of  the  forearm.  The 
internal  branch  sends  off  several  twigs  to  the  integument  over  the 
inner  condyle  and  olecranon,  passes  behind  the  inner  condyle,  and 
descends  tbe  forearm  in  the  course  of  the  ulnar  vein  as  far  as  the 
wrist,  supplying  the  integument  of  the  inner  side  of  the  forearm, 
and  communicating  with  the  external  branch  of  the  same  nerve  in 
front,  and  the  don&l  \>T«xich  of  the  ulnar  nerve  at  the  wrist 
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The  IfSSEB  IVTEKNAL  OUTANEOUS  NEBVE,  ornWT* 
of  Wriflberg,  the  em&Uest  of  the  brachial  nerves,  anses  with  the 
preceding  from  the  inner  cord  of  the  plexus,  and  isauing  from  be- 
neath the  asiilaiy 
vein  descends  the 
inner  side  of  the 
arm,  to  the  middle 
of  its  posterior 
aspect,  where  it 
pierces  the  faacia 
and  is  distributed 
to  the  integmne&t 
of  the  lower  third 
of  the  upper  arm 
as  far  as  the  ole- 
cranon. While  in 
the  axilla,  the 
nerve  of  Wrisbe^ 
commanicates 
with    the    inter- 


■;  and  some- 
times its  place  is 
token  b  V  the  latter. 
TbeHEDIAJT 
NERVE,  named 
from  its  median 
position  in  the 
arm  and  forearm, 

heads  which  pro- 
ceed from  the 
outer    and    inner 


axillary       artery. 
The 


first  to  the  outer 
aid  e  of  the  brach  ial 
artery,  but  croeaes 
it  in  the  middle, 
sometimes  in  front 
and  sometimes  be- 
hind, and  getting 
to  its  inner  side 
descends  to  the 
bend  of  the  elbow. 


t  passes  between  the  two  heads  of  the 
pronator  radii  teres  and  beneath  the  flexor  inblimis  digilorum,  and 
runs  down  the  middle  of  the  foteanu,  lying  between  the  latter 
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muscle  and  the  flexor  profundus  to  the  wrist     It  then  dips  beneath 
the  annular  ligament  and  enters  the  palm  of  the  haiuL     Just  abofe 
the  wrist  it  is  superficial,  lying  by  the  outer  bolder  of  the  tendons 
of  the  flexor  sublimis  digitorum.    In  the  forearm  the  nerve  is  acoom- 
panied  by  a  small  branch  of  the  anterior  interosseous  artery. 
The  branches  of  the  median  nerve  are- 
Muscular,  Superficial  palmar. 
Anterior  interosseous.               Digital 

The  muscular  branches  are  given  off  by  the  nerves  at  the  bend 
of  the  elbow  ;  they  are  distributed  to  all  the  muscles  of  the  anterior 
aspect  of  the  forearm,  with  the  exception  of  the  flexor  carpi  olnsrii^ 
and  ulnar  half  of  the  flexor  profundus.  The  branch  to  the  pronator 
radii  teres  sends  off  reflectea  filaments  to  the  elbow-joint 

The  anterior  interosseons  is  a  lar^  branch  accompanying  tlie 
anterior  interosseous  artery,  and  supplying  the  deep  layer  of  muscles 
of  the  forearm,  being  lost  mferiorlv  m  the  pronator  qiiadratna 

The  superficial  palmar  branch  arises  from  the  median  at  aboat 
the  lower  fourth  of  the  forearm ;  it  crosses  the  annular  ligament, 
and  is  distributed  to  the  integument  of  the  palm  of  the  hand,  and 
ball  of  the  thumb. 

The  median  nerve  as  it  enters  the  palm  of  the  hand  is  of  a 
reddish  colour  and  is  spread  out  and  fiattened ;  it  divides  into  six 
branches,  one  muscular  and  five  digital. 

The  muscular  branch  is  distributed  to  the  abductor  pollicis, 
flexor  ossis  metacarpi  pollicis,  and  radial  half  of  the  flexor  brevis 
pollicis. 

The  digital  branches  are  arranged  as  follows :  two  pass  outwards 
to  the  thumb  and  supply  its  borders;  the  third  runs  along  the 
radial  side  of  the  index  finger,  sending  a  twig  to  the  first  lumbri- 
calis  in  its  course ;  the  fourth  subdivides  for  the  supply  of  the 
adjacent  sides  of  the  index  and  middle  finger,  and  gives  a  twig  to 
the  second  lumbricalis ;  the  ffih  receives  a  filament  of  communica* 
tion  from  the  ulnar  nerve,  and  supplies  the  collateral  branches  of 
the  middle  and  ring  finser. 

Opposite  the  base  of  the  first  phalanx,  each  nerve  gives  off  a 
dorsal  branch  which  runs  along  the  border  of  the  dorsiun  of  the 
finger.  Near  its  extremity  the  nerve  divides  into  a  palmar  and  a 
dorsal  branch  ;  the  former  supplying  the  sentient  extremity  of  the 
finger  ;  the  latter  the  structures  around  and  beneath  the  naiL  The 
digital  nerves  in  their  course  along  the  fingers  lie  to  the  inner  side 
of  and  superficially  to  the  arteries ;  and  the  nerve  of  one  side  of  a 
finger  has  no  communication  with  that  of  the  opposite  side. 

It  will  be  observed  that  the  median  nerve  supplies  all  the  muscles 
of  the  front  of  the  forearm  except  the  flexor  carpi  ulnaris  and  half 
the  flexor  profundus  digitorum.  In  the  hand  it  gives  branches  to 
those  muscles  of  the  thumb  which  lie  to  the  radial  side  of  the 
tendon  of  the  flexor  longus  pollicis,  and  the  two  outer  lumbricales ; 
ihe  latter  muscles  am  ftup^^Ued  by  this  nerve  because  they  are 


iek^ 
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connected  with  the  tendons  of  that  portion  of  the  flexorprofondas 
which  derives  its  nerve  supply  from  the  median.  The  digital 
branches  are  distributed  to  the  palmar  aspect  of  the  thumb,  index, 
middle,  and  half  the  ring  fingers. 

The  XTLNAB  NEB vE  is  somewhat  smaller  than  the  median, 
behind  which  it  lies,  gradually  diverging  from  it  in  its  course.  It 
arises  from  the  inner  cord  of  the  brachiad  plexus  in  common  with 
the  internal  head  of  the  median  and  internal  cutaneous  nerve,  and 
runs  down  the  inner  side  of  the  arm,  to  the  groove  between  the 
internal  condyle  and  olecranon,  resting  on  the  internal  head  of  the 
triceps,  and  accompanied  by  the  inferior  profunda  artery.  At  the 
elbow  it  is  superficial,  and  supported  by  the  inner  condyle,  against 
which  it  may  be  compressed,  siving  rise  to  the  thrilling  sensation 
along  the  inner  side  of  the  forearm  and  little  finger,  popularly 
ascribed  to  striking  the  "  funny  bone.''  It  then  passes  between  the 
two  heads  of  the  flexor  carpi  ulnaris,  and  descends  along  the  inner 
side  of  the  forearm,  crosses  the  annular  ligament  with  the  ulnar 
arterv,  and  divides  into  two  branches,  superficial  and  deep  palmar. 
At  the  commencement  of  the  middle  third  of  the  forearm  it  comes 
into  relation  with  the  artery,  and  lies  to  the  ulnar  side  of  that 
vessel,  as  far  as  the  hand. 

The  branches  of  the  ulnar  nerve  are — 

Articular,  Dorsal  branch, 

Muscular,  Superficial  palmar. 

Cutaneous,  Deep  palmar. 

The  axticnlar  branches  are  several  filaments  to  the  elbow-joint, 
given  off  from  the  nerve  while  lying  in  the  groove  between  the  inner 
condyle  and  olecranon. 

The  muscular  branches  are  distributed  to  the  flexor  carpi 
ulnaris  and  ulnar  half  of  the  flexor  profundus  digitorum. 

The  cutaneous  branch  proceeds  from  about  the  middle  of  the 
nerve,  and  descends  upon  the  ulnar  artery  to  the  hand,  giving  twigs 
to  the  integument  in  its  course.  One  branch  from  its  upper  part, 
sometimes  a  separate  offset  from  the  nerve  and  sometimes  absent, 
pierces  the  fascia,  and  communicates  with  the  internal  cutaneous 
nerve. 

The  dorsal  branch  passes  backwards  beneath  the  tendon  of  the 
flexor  carpi  ulnaris,  at  the  lower  fourth  of  the  forearm,  and  divides 
into  branches  which  supply  the  integument  and  two  fingers  and  a 
half  on  the  posterior  aspect  of  the  hand,  communicating  with  the 
radial  nerve,  with  which  it  forms  an  arch. 

The  superficial  palmar  branch,  after  dving  some  twigs  to  the 
palmaris  brevis  and  inner  border  of  the  nand,  divides  into  three 
nlaments,  two  of  which  are  distributed,  one  to  the  ulnar  side  of  the 
little  finger,  and  one  to  the  adjoining  borders  of  the  little  and  ring 
finger,  while  the  third,  a  ecmmunuMting  branch,  joins  the  median 
nerve. 

The  deep  palmar  branch,  passes  between  the  abductor  and  flexor 
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minimi  digiti,  to  the  deep  palmar  arch,  supplying  the  moacles  of  the 
little  finger,  interoflsei,  two  ulnar  lumbricales,  atmuctor  poUicifl,  and 
inner  head  of  the  flexor  brevis  pollicis. 

The  ulnar  nerve  Rupplies  in  the  forearm  the  flexor  carpi  nlnaria 
and  half  the  flexor  pronmdua  digitorum ;  in  the  hand  it  suppliei 
all  the  muscles  of  the  palm  which  lie  to  the  ulnar  side  of  the  tendon 
of  the  long  flexor  of  the  thumb  except  the  two  radial  lombrieales. 
Its  cutaneous  branches  are  distributed  to  one  and  a  half  fingers  on 
the  front  and  two  and  a  half  on  the  back  of  the  hand. 

The  MUSOULO-SPIBAL  NEBVE,  the  largest  branch  of  the 
brachial  plexus,  arises  from  its  posterior  trunk  in  common  with  the 
circumflex,  and,  descending  behmd  the  axillary  and  brachial  arteir, 
winds  around  the  humerus  between  the  triceps  and  the  bone,  and  m 
company  with  the  superior  profunda  artery,  to  the  space  between 
the  orachialis  anticus  and  supinator  longus,  and  thence  onwards  to 
the  bend  of  the  elbow,  where  it  divides  into  two  branches,  radial 
and  posterior  interosseous. 

The  branches  of  the  musculo-spiral  nerve  are — 

Muscular,  Radial, 

Cutaneous,  Posterior  interosseous. 

The  muscnlar  branches  are  distributed  to  the  triceps,  anconeus, 
brachialis  anticus,  supinator  longus,  and  extensor  carpi  radialis 
longior. 

The  cutaneous  branches  are  three  in  number,  internal  and  two 
external.  The  internal  branch  arises  from  the  nerve  in  the  axilla, 
and  piercing  the  deep  fascia  in  the  upper  third  of  the  arm  on  its 
posterior  aspect,  communicates  with  the  intercosto-humeral  nerve, 
and  is  distributed  to  the  integument  of  the  posterior  aspect  of  the 
upper  arm,  as  far  as  the  olecranon. 

The  external  cutaneous  branches  pass  through  the  substance  of  the 
external  head  of  the  triceps,  and  pierce  the  deep  fascia  ;  one,  vpper, 
near  the  insertion  of  the  deltoid,  the  other,  lower^  at  about  the 
middle  of  the  upper  arm.  The  upper  branch  follows  the  course  of 
the  cephalic  vein,  supplying  the  integument  of  the  outer  and  fore- 
part of  the  upper  arm  as  far  as  the  &nd  of  the  elbow.  The  lower 
tranch  passes  down  the  outer  side  of  the  forearm,  reaches  the 
posterior  aspect  at  about  its  middle,  and  is  continued  onwaids  to 
the  wrist,  where  it  communicates  with  the  posterior  branch  of  the 
musculo-cutaneous. 

The  radial  nerve  runs  along  the  radial  side  of  the  forearm  to 
the  commencement  of  its  lower  third ;  it  there  passes  beneath  the 
tendon  of  the  supinator  longus,  and,  at  about  two  inches  above  the 
wrist-joint,  pierces  the  deep  fascia  and  divides  into  an  external  and 
internal  branch. 

The  external  branchy  the  smaller  of  the  two,  is  distributed  to  the 
outer  border  of  the  thumb,  and  communicates  with  the  posterior 
branch  of  the  musculo-cutaneous  nerve.  The  intermd  &rancX  crosses 
the  direction  of  the  extensor  tendons  of  the  thumb,  and  divides  into 
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several  filaments  for  the  lupply  of  the  ulnar  border  of  the  thumb, 
radial  border  of  the  index  finger,  and  adjacent  bordere  of  the  index 
and  middle  finger.  It  commimicatee  above  the  wrist  with  the  pos- 
terior branch  of  the 
mosculo  ■  cutaneous 
nerve,and  on  the  back 
of  the  hand  forms  an 
arch  by  joining  with 
the  dorsal  branch  of 
the  ulnar  nerve.  On 
the  backs  of  the 
fingers  the  digital 
branches  communi- 
cate with  those  of  the 
median  nerve. 

In  the  upper  third 
of  the  forearm  the 
radial  nerve  lies  be- 
neath the  border  of 
the  supinator  longus 
muscle ;  in  the  mid-  V 
die  third  it  is  in  rela- 
tion with  the  radial 
artery,  lying  to  its 
outerside;  and  in  the 
lower  third  it  quits 
the  artery,  and  passes 
l>eneath  the  tendon 
of  the  supinator  lon- 
gus to  reach  the  back 
of  the  hand. 

The  radial  nerve  is 
/  cutaneous  in 
s  distribution,  giv- 
ing no  branches  to 
muBcles. 

The  posterior  ta- 
terooseons  serve, 
some  what  larijier  than 
the  radial,  separates 
from  the  latter  at  the 
bend  of  the  elbow, 
pierces  the  supinator 
bravis  muscle,  and 
emerges  from  its 
lower  border  on  the 
posterior  aspect  of  the  forearm,  where  it  divides  into  branche* 
which  supply  all  the  muscles  of  the  posterior  aspect  of  the  forearm, 
with  the  exception  of  the  anconeus,  supinator  lunca&>  ««■  w^kewk 
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carpi  radialis  longior.  In  passing  from  the  front  to  the  back  of  the 
forearm  it  winds  round  the  outer  side  of  the  radius^  and  does  not 
pass  between  the  two  bones  as  the  posterior  interosseotiB  arttfj  does. 
One  branch,  longer  than  the  rest,  descends  upon  the  interoneous 
membrane  to  the  posterior  part  of  the  wrist,  and  forms  a  ganclifoTm 
swelling  (a  common  character  of  nerves  which  supply  jomta)^  from 
which  numerous  filaments  are  distributed  to  the  wrist-ioint. 

The  OIBOUMFLEX  NEBVE  arises  from  the  posterior  coid  of  the 
brachial  plexus  in  common  with  the  musculo-spiraL  It  pasees  down- 
wards over  the  border  of  the  subecapularis  muscle,  winds  around 
the  neck  of  the  humerus  with  the  posterior  circumflex  arteir,  and 
splits  into  an  upper  and  lower  division  ;  the  upper  division  is  con- 
tinued onwards  beneath  the  deltoid,  and  distributed  to  the  anterior 
nart  of  that  muscle,  some  of  its  branches  piercing  the  muscular 
nbres  and  becoming  cutaneous.  The  lower  division  sends  a  branch 
(remarkable  for  a  gan^liform  swelling)  to  the  teres  minor,  several 
branches  to  the  postenor  part  of  the  deltoid,  and  mountdiig  upca 
the  border  of  that  muscle  oecomes  cutaneous^  supplying  the  mtegu- 
ment  over  its  lower  half  by  means  of  several  filaments.  Besides  its 
muscular  and  cutaneous  branches,  the  trunk  of  the  nerve  gives  off 
an  articular  branch,  which  enters  the  shoulder-joint  at  its  posterior 
and  under  part 

DORSAL  NERVES. 

The  dorsal  nerves  are  twelve  in  number  at  each  side,  the  first 
appearing  between  the  first  and  second  dorsal  vertebra,  the  last 
between  the  twelfth  dorsal  and  first  lumbar.  They  are  smaller 
than  the  lower  cervical  nerves,  diminish  gradually  in  size  from  the 
first  to  the  tenth,  and  then  increase  to  the  twelfth.  Each  nerve,  as 
soon  as  it  has  escaped  from  the  intervertebral  foramen,  separates 
into  an  anterior  and  posterior  cord ;  the  anterior  cords  being  the 
intercostal  nerves,  the  posterior  the  dorsal  branches  of  the  donal 
nerves. 

The  dorsal  branches  pass  directly  backwards  between  the  trans- 
verse processes  of  the  vertebrae,  lying  internally  to  the  anterior 
costo-transverse  ligament,  and  each  nerve  divides  into  an  internal 
and  external  branch.  The  internal  branches  diminish  in  size  from 
the  first  to  the  last  The  six  upper  branches  pass  inwards  between 
the  semispinalis  dorsi  and  multifidus  spinae,  and,  piercing  the 
rhomboid,  trapezius,  and  latissimus  dorsi,  become  cutaneous  close  to 
the  spinous  processes,  and  are  then  reflected  outwards  to  supply  the 
integument  The  six  lower  branches  are  lost  in  the  muscles  of  the 
spine. 

The  external  hunches  increase  in  size  from  above  downwards,  and 
make  their  appearance  in  the  line  of  separation  between  the  loncis- 
simus  dorsi  and  sacro-lumbalis.  The  six  upper  branches  are  dis- 
tributed to  those  muscles  and  the  levatores  costarum.  The  six 
lower,  after  supplying  the  same  muscles,  pierce  the  serratus  posticus 
inferior  and  latissimus  dorsi  in  a  line  with  the  angles  of  tne  ribs, 
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and  becoming  cutaneous^  are  directed  downwards  and  forwards  over 
the  side  of  the  trunk. 

INTEBOOSTAL  NEBVES.— The  arUerior  cords  of  the  dorsal 
nerves,  twelve  in  number  at  each  side,  are  the  intercostal  nerves. 
Each  intercostal  nerve  passes  outwards  in  the  intercostcd  space  in 
company  with  the  intercostal  vessels,  below  which  it  lies ;  at  the 
commencement  of  its  course  it  rests  on  the  external  intercostal 
muscle,  further  outwards  it  is  placed  between  the  two  planes  of 
intercostal  muscles ;  beyond  the  middle  of  the  rib  it  enters  the  sub- 
stance of  the  internal  intercostal  and  reaches  its  inner  surface,  being 
in  contact  with  the  pleura ;  finally,  at  the  anterior  extremity  of  the 
intercostal  space,  it  crosses  in  front  of  the  triangularis  stemi  and 
internal  mammary  vessels,  and  piercing  the  internal  intercostal 
muscle  and  pectoralis  major,  is  distributed  to  the  integument  of  the 
front  of  the  chest  and  mammary  gland,  under  the  name  of  anterior 
cutaneous.  The  intercostal  nerve,  near  its  origin,  sends  one  or  two 
filaments  to  the  neighbouring  doraal  ganglion  of  the  sympathetic, 
and  midway  between  the  vertebral  column  and  sternum,  while 
situated  between  the  intercostal  muscles,  gives  off  a  lateral  cutane- 
ons  branch  which  pierces  the  external  intercostal  muscle  and 
divides  into  an  intenor  and  posterior  twig  for  the  supply  of  the 
integument  of  the  side  of  the  tnorax. 

This  description  applies  in  full  only  to  the  six  upper  intercostal 
nerves ;  the  six  lower,  with  the  exception  of  the  lastC  cross  the  car- 
tilages of  the  ribs  where  the  thorax  is  deficient  and  take  their  course 
between  the  internal  oblique  and  transversalis  muscle  to  the  sheath 
of  the  rectus,  and,  after  supplying  that  muscle,  to  the  linea  alba,  by 
the  side  of  which  they  reach  the  integument  constituting  the  an- 
terior cutaneous  nerves  of  the  abdomen. 

The  first  and  the  last  intercostal  nerve  are  exceptions  to  this 
general  scheme  of  distribution.  The  first  ascends  over  the  first  rib 
to  join  the  brachial  plexus,  and  gives  off  only  a  small  branch,  to 
take  the  usual  course  of  the  other  intercostal  nerves.  The  last  or 
twelfth  nerve  lies  below  the  last  rib,  and  after  crossing  the  quadratus 
lumborum  takes  its  course  between  the  internal  obuque  and  trans- 
versalis muscle  like  the  other  inferior  intercostals.  Near  its  origin 
it  sends  a  branch,  the  dorsi-lumbarf  downwards  to  join  the  first 
lumbar  nerve. 

The  branches  of  the  intercostal  nerves  are — muscular,  lateral 
cutaneous,  and  anterior  cutaneous. 

The  muscular  branches  are  small  twigs  distributed  to  the  inter- 
costal and  neighbouring  muscles. 

The  lateral  cutaneous  nenres,  given  off  from  the  intercostals  at 
about  the  middle  of  the  lateral  half  of  the  thorax,  pierce  the  ex- 
ternal intercostal  muscle  and  pass  between  the  fibres  of  the  serratus 
magnus  above  and  the  obliquus  extemus  below  to  reach  the  surface. 
The  lateral  cutaneous  nerve  then  divides  into  an  anterior  and  pos- 
terior branch.  The  anterior  branches  are  directed  forwards  to  sup- 
ply the  integument  of  the  acitero-lateral  aspect  of  the  trunk,  some 
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of  the  superior  bronchei  turning  arotind  the  inferior  border  of  the 
pectoralis  major  to  the  mammuj  gland.    The  poMerior  hrwuAa 
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take  theircourse  backworda  to  supplv  the  integument  of  the  poetero- 
lateral  aspect  of  the  tmnk,  some  of  Uie  euperior  turning  around  the 
jMMlerior  boidei  of  the  axilU  to  reach  the  integument  over  the  lower 
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part  of  the  scapula  and  latissimus  dorsi  ;  and  that  from  the  third 
intercostal  being  distributed  to  the  integument  of  the  axilla  and 
neighbouring  pajrt  of  the  arm. 

The  first  intercostal  gives  off  no  lateral  cutaneous  nerve ;  the 
lateral  cutaneous  branch  of  the  second  intercostal  nerve  will  be 
presently  described,  under  the  name  of  tntercosto-humercd  nerve. 
The  lateral  cutaneous  branch  of  the  last  intercostal  nerve  pierces 
the  internal  and  external  oblique  muscle,  crosses  the  crest  of  the 
ilium  just  behind  the  tensor  vaginae  femoris,  and  is  distributed  to 
the  integument  of  the  anterior  part  of  the  gluteal  region  as  low 
down  as  the  trochanter  major. 

The  anterior  cutaneous  nenres  are  divided  according  to  their 
position  into  those  of  the  thorax  and  those  of  the  abdomen.  Having 
reached  the  surface  they  are  reflected  outwards  to  supply  the  integu- 
ment of  the  front  of  the  trunk.  The  anterior  cutaneous  branches  of 
the  third  and  fourth  intercostal  nerve  are  distributed  to  the  mam- 
marv  gland. 

The  intercosto-humeral  nerve  is  the  lateral  cutaneous  branch 
of  the  second  intercostal  nerve ;  after  piercing  the  external  inter- 
costal muscle,  it  passes  downwards  into  the  axilla  and  communicates 
with  a  branch  of  the  lesser  internal  cutaneous  nerve  of  Wrisberg. 
It  then  perforates  the  deep  fascia,  and  is  distributed  to  the  integu- 
ment of  the  inner  and  back  part  of  the  arm  to  about  the  middle,  and 
to  the  integument  covering  the  lower  part  of  the  scapula.  On  the 
back  of  the  arm  it  communicates  with  tne  internal  cutaneous  branch 
of  the  musculo-spiral  nerve.  This  nerve  sometimes  takes  the  place 
of  the  nerve  of  Wrisberg. 

LUMBAR  NEEVE8. 

There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its 
appearance  between  the  first  and  second  lumbar  vertebra ;  the  last 
between  the  fifth  lumbar  and  the  base  of  the  sacrum.  The  anterior 
divisions  increase  in  size  from  above  downwards.  They  communi- 
cate at  their  origin  with  the  lumbar  ganglia  of  the  sympathetic, 
and  pass  obliquely  outwards  behind  the  psoas  magnus,  or  oetween 
its  fasciculi,  sending  twigs  to  that  muscle  and  to  the  quadratus 
lumborum.  In  this  situation  each  nerve  divides  into  two  oranches, 
a  superior  branch  which  ascends  to  form  a  loop  of  communication 
with  the  nerve  above ;  and  an  inferior  branch  which  descends  to 
join  in  like  manner  the  nerve  below.  The  communications  which 
are  thus  established  constitute  the  lumbar  plexus. 

The  posterior  divisions  diminish  in  size  from  above  downwards ; 
they  pass  backwards  between  the  transverse  processes  of  the  corre- 
sponding vertebrae,  and  each  nerve  divides  into  an  internal  and  ex- 
ternal branch.  The  irUemal  branchy  the  smaller  of  the  two,  passes 
inwards  to  be  distributed  to  the  multifidus  spime  and  inter-spinales. 
The  external  hrcmches  communicate  with  each  other  by  several 
loops,  and,  after  supplying  the  deeper  rnqscles,  pierce  tW  ^akx^ 
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lumbalia  to  reach  tlie  integnment  to  which  thej  ue  dietribnted. 
The  eiteniAl  bnnches  of  the  thiee  upper  lumbar  neireB  deac«od 
over  the  posterior  purt  of  the  crest  of  uie  ilium,  and  an  disbibnted 
to  the  integument  of  the  gluteal  region. 

LITUBAB  PLEXUS.— The  lumbar  plexus  ia  formed  by  the 
communicntians  and  anastomoses  which  take  place  between  ifae 
anterior  divisions  of  the  four  upper  lumbar  nerves,  and  between  the 
latter  and  the  last  doreaL    It  is  narrow  above,  increases  in  br^th 
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The  ILIO-HYPOaABTEIO  NERVE  proceeds  from  the  first 
lumbar  nerve,  and  posses  obliquely  outwuras  between  the  fibres  of 
the  psoas  magnus  and  across  the  quadratus  lumbomm  to  about  the 
middle  of  the  crest  ot  <be  ii^xoo.    \X  ^«a.  ^tou  the  ttansversaliB 
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muscle,  and  between  it  and  tlie  internal  oblique  divides  into  its  two 
terminal  branches,  iliac  and  hypogastric. 

t'he  iliac  branch  pierces  the  internal  and  external  oblique 
muscles  close  to  their  attachment,  and  a  little  behind  the  middle  of 
the  crest  of  the  ilium ;  it  is  distributed  to  the  integument  of  the 
gluteal  region  as  far  down  as  the  upper  part  of  the  hip. 

The  hsnpogastric  branch  continues  its  course  onwards,  piercing 
first  the  internal  oblique,  and  just  above  the  external  abdominal 
ring  the  aponeurosis  01  tne  external  oblique.  It  is  distributed  to 
the  integument  of  the  hypogastric  region  and  mons  pubis. 

The  ILIO'INGTJINIlL  NEBVE,  smaller  than  the  preceding, 
also  arises  from  the  first  lumbar  nerve.  It  passes  obliquely  down- 
wards and  outwards  below  the  ilio-hypogastric  nerve,  and  crosses 
the  quadratus  lumborum  and  iliacus  muscle  to  the  anterior  part  of 
the  crest  of  the  ilium  ;  it  then  pierces  the  transversalis  muscle,  and 
between  that  muscle  and  the  obliquus  intemus  communicates  with 
the  hypogastric  nerve.  It  next  pierces  the  obliquus  intemus,  and 
following  the  course  of  the  spermatic  cord,  escapes  at  the  external 
abdomiiiAl  ring  to  be  distributed  to  the  scrotum  and  to  the  integu- 
ment of  the  upper  part  of  the  thigh,  internally  to  the  saphenous 
opening ;  and  m  the  female  to  that  ofthe  pudendum. 

The  GENITO-OBUBAL  NEBVE  proceeds  from  the  second 
lumbar  and  bv  a  few  filaments  from  ihe  loop  between  it  and  the  first 
It  traverses  tne  psoas  magnus  from  behind  forwards,  and  runs  down 
the  anterior  surface  of  that  muscle,  lying  beneath  its  fascia,  to  near 
Poupart's  ligament,  where  it  divides  into  a  genital  and  a  crural 
branch. 

The  genital  branch  crosses  the  external  iliac  artery  to  the  in- 
ternal abdominal  ring,  and  descends  along  the  spermatic  canal,  lying 
behind  the  cord,  to  the  scrotum,  where  it  distributes  twigs  to  the 
spermatic  cord  and  cremaster  muscle.  In  the  female  it  gives  twigs 
to  the  round  ligament  and  external  labium.  At  the  internal  abdo- 
minal ring  this  nerve  sends  off  a  branch,  which,  after  supplying  the 
lower  border  of  the  internal  oblique  and  transversalis,  is  lost  in  the 
integument  of  the  groin. 

The  cmral  branch,  the  most  external  of  the  two,  descends  along 
the  outer  border  of  the  external  iliac  artery,  and,  crossing  the  origin 
of  the  deep  circumflex  iliac  artery,  enters  the  sheath  of  the  femoral 
vessels  in  front  of  the  femoral  artery.  It  pierces  the  sheath  below 
Poupart's  ligament,  and  is  distributed  to  the  int^ument  of  the 
anterior  aspect  of  the  thigh  as  far  as  its  middle.  Tnis  nerve  com- 
municates with  the  middle  cutaneous  branch  of  the  anterior  crural 
nerve,  and  is  often  very  smalL  

The  EZTEBNAL  CUTANEOUS  NEBVE  proceeds  from  the 
second  lumbar,  and  from  the  loop  between  it  and  the  third.  It 
pierces  the  posterior  fibres  of  the  psoas  muscle,  and  crossing  the 
iliacus  on  the  iliac  fascia,  to  the  anterior  superior  spinous  process  of 
the  ilium,  passes  into  the  thigh,  beneath  Pouperf  s  ligament,  where 
it  divides  into  two  branches,  anterior  and  posterior. 
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The  posterior  branch  croaks  tbe  tensor  vafnnm  femorie  mnMk 
to  the  outer  and  posterior  side  of  the  thigh,  an<l  snpplJM  die  inU- 
.    ..  gument  in  that  legioA. 

The  anterior  nana, 
after  passing  for  three  or 
fotu  inches  down  the 
thigh  in  ft  aheiLth  fonoed 
by  the  faseiA  lata,  be- 
comes snperficial,  and  di- 
vides into  two  branchei^ 
which  are  distribnted  to 
the  integament  of  llie 
outer  bolder  of  the  thi^ 
and  to  the  atticalatioiiof 

The  'OBTnSATOS 
HEEVE  is  formed  br 
a  braJtch  from  the  third, 
and  another  from  the 
fonrih  lumbar  nerre^  and 
is  distributed  to  the  ob- 
turator extemus  and  ad- 
ductor muscles  of  the 
thigh,  the  hip  and  knee 
join^  the  femoral  and 
popliteal  artery,  and 
iometimeB  to  the  integu- 
ment of  the  upper  and 
inner  port  of  the  leg. 
From  its  origin  it  takes 
its  couiae  among  the 
fibres  of  the  psoas  muf^ 
cle,  through  the  angle  of 
bifurcation  of  the  com- 
mon iliac  vessels,  and 
along  the  inner  border 
of  the  brim  of  the  pelvis, 
to  the  obturator  foramen, 
where  it  joins  the  ob- 
turator artery.  Having 
escaped  from  the  pelvis 
it  divides  into  an  anterior 
and  posterior  branch. 

The  Ulterior  branch 
passesdown wards  in  front 
of  the  adductor  brevis, 
BuppHea  that  muscle  to- 
gether with  the  pectineus,  gracilis,  anil  adductor  longus,  and  at  the 
tower  border  of  the  \aitK  unites  with  the  internal  cutaneous  and 
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long  saphenous  nerve,  to  form  a  plexus.  It  then  passes  onwards  to 
the  femoral  artery,  to  which  it  distributes  filaments.  In  its  course 
this  nerve  gives  off  an  articular  branch  to  the  hip-joint;  and  a 
cutaneous  branch,  which  pierces  the  fascia  lata  at  the  knee,  com- 
municates with  the  long  saphenous  nerve,  and  is  distributed  to 
the  integument  of  the  inner  side  of  the  leg  as  far  as  its  middle. 
The  cutaneous  branch  is  often  wanting,  its  place  being  supplied 
b V  the  internal  cutaneous  nerve,  and  sometimes  by  the  accessory 
obturator. 

The  posterior  branch  pierces  the  obturator  extemus  muscle,  to 
which  and  to  the  adductor  magnus  it  distributes  branches  ;  it  also 
gives  off  an  articular  branch  which  pierces  the  adductor  magnus 
muscle,  and  accompanies  the  popliteal  artery  to  the  knee-joint 

The  accessory  obturator  nerve,  small  and  inconstant,  is  a  hi^ 
division  of  the  obturator,  being  sometimes  derived  from  it  near  its 
origin,  and  sometimes  by  separate  filaments  from  the  third  and 
fourth  lumbar  nerve.  It  passes  down  the  inner  border  of  the  psoas 
muscle,  crosses  the  os  pubis,  and  dips  beneath  the  pectineus,  where 
it  divides  into  branches.  One  of  its  branches  is  distributed  to  the 
pectineus,  another  supplies  the  hip-joint,  while  a  third  communi- 
cates with  the  anterior  oranch  of  the  obturator  nerve,  and  when  of 
large  size  constitutes  its  cutaneous  branch.  As  already  stated,  the 
existence  of  the  accessory  obturator  nerve  is  uncertain. 

The  ANTEBIOB  OBURAL  or  FEMORAL.  NEBVE  is  the 
largest  of  the  divisions  of  the  lumbar  plexus ;  it  is  formed  by  the 
union  of  branches  from  the  second,  third,  and  fourth  lumbar  nerve, 
and  is  distributed  to  the  integument  of  the  front  and  inner  side  of 
the  thi^h,  leg,  and  foot,  to  all  the  muscles  of  the  front  of  the  thigh 
(excepting  one),  to  the  iliacus,  pectineus,  femoral  artery,  and  knee- 
joint  Emerging  from  beneath  tne  psoas,  the  nerve  passes  downwards 
in  the  groove  between  that  muscle  and  the  iliacus,  and  beneath 
Foupart^  ligament  into  the  thigh,  where  it  spreads  out  and  divides 
into  numerous  branches.  At  Poupart's  ligament  it  is  separated  from 
the  femoral  artery  by  the  breadth  of  the  psoas  muscle,  which  at  this 
point  is  scarcely  more  than  half  an  inch  in  diameter,  and  by  the 
iliac  fascia,  beneath  which  it  lies. 

Branches. — Within  the  pelvis,  the  anterior  crural  nerve  gives  off 
three  or  four  twigs  to  the  iliacus  muscle,  and  a  branch  to  the  femoral 
artery.  The  latter  divides  into  filaments  which  entwine  about  the 
artery,  and  follow  its  course  downwards  in  the  thigh.  Below  Pou- 
parf  s  ligament  the  crural  nerve  becomes  flattened  out,  and  divides 
into  numerous  branches,  which  may  be  arranged  into  two  principal 
groups,  superficial  and  deep.  The  separate  branches  of  these  groups 
are  as  follows  : — 

SuperflciaL  Deep. 

Middle  cutaneous.  Muscular, 

Internal  cutaneous.  Articular. 

Long  or  internal  saphenous. 
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The  middle  entanMUS  nsrro  pierces  th«  fiuci*  lata  at  about 
three  inches  below  Poupart's  ligament,  and  dividea  into  tw« 
branuhex,  wliich  pnsa  down  Iht  inner  and  front  part  of  the  tlii^ 
and  are  diatnbntcd 


joint.  At  iti  nppff 
part  die  eitMiu] 
Dranch  conununi- 
CAtes  itith  the 
craral  fanndh  of 
the  genito-cnuil 
nervB  ■  and  to- 
low,    the   internal 


catea  wiili  the  in- 
teruAl  entaneoos. 
One  or  both  (rftheM 
bisn^ea  aome- 
timea  pierce  the 
sartoriuB  muacle. 

The  intftraal 
cutaneoiu  nerve 
pauea  inwards  in 
TTont  of  the  sheath 
of  the  femoral  ar- 
tery, and  diTid« 
into  an  antsriorand 
an  inH«r  branch. 
Previously  to  ila 
division  it  gives 
off  three  cutaneous 
filaments,  which 
pierce  the  faada 
near  the  inter- 
nal aaphena  vein, 
and  following  the 
couiae  of  that  ves- 
sel, are  diatribnted 
to  the  integument 
of  the  inner  side 
of  the  thi^  as 
low  down  as  the 
knee.  The  upper- 
moat  of  these  fila- 
ments passes  through  the  ssphenoua  opening,  the  middle  becomes 
Bubcutaueoua  at  about  the  middle  of  the  thigh,  and  the  lowest  pierces 
the  fascia  at  its  lower  third. 
The  antmor  brancK  futu  ioinv  tt*  mn^r  dde  of  tiie  thigh,  and 
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pierces  the  fascia  at  its  lower  third,  near  the  internal  saphena 
vein.  It  then  divides  into  two  twigs,  one  of  which  continues  on- 
wards to  the  inner  side  of  the  knee ;  while  the  other  curves  outwards 
to  its  outer  side,  communicating  in  its  course  with  a  branch  of  the 
long  saphenous  nerve. 

The  inner  branch  descends  along  the  inner  and  posterior  border 
of  the  sartorius  muscle  to  the  knee,  where  it  pierces  the  fascia  lata, 
and  gives  off  several  cutaneous  twics.  It  then  sends  a  small  branch 
of  communication  to  the  long  saphenous  nerve,  and  XMUoes  down- 
wards along  the  inner  side  of  the  leg^  to  which  it  is  distributed. 
While  beneath  the  fascia  lata  it  aids  in  the  formation  of  a  plexus 
1)y  uniting  with  branches  of  the  long  saphenous  nerve  and  descend- 
ing brancn  of  the  obturator.  When  the  latter  is  large  the  inner 
branch  of  the  internal  cutaneous  nerve  is  small,  and  may  terminate 
in  the  plexus,  or  merely  give  off  a  few  cutaneous  filaments. 

The  lontf  or  internal  saphenoiui  nerve  inclines  inwards  to  the 
sheath  of  the  femoral  vessels,  and  passes  downwards  in  front  of  the 
sheath  and  beneath  the  aponeurotic  expansion  which  covers  the 
sheath,  to  the  opening  in  the  adductor  magnus.  It  then  quits  the 
femoral  vessels,  and  continuing  to  descend,  passes  between  the 
tendons  of  the  sartorius  and  gracilis,  and  reaches  the  internal 
saphena  vein.  By  the  side  of  the  latter  it  passes  down  the  inner 
side  of  the  leg,  in  front  of  the  inner  ankle,  and  along  the  inner  side 
of  the  foot  as  far  as  the  great  toe,  being  distributed  to  the  integu- 
ment in  its  course. 

The  branches  of  the  long  saphenous  nerve  in  the  thigh  are — one 
or  two  to  join  the  plexus  formed  by  the  obturator  and  internal 
cutaneous  nerve ;  and  a  laige  brancn,  the  eutaneiLS  pcUellc^  which 
pierces  the  sartorius  and  fascia  lata  at  the  inner  side  of  the  knee, 
and  divides  into  many  twigs,  which  are  distributed  to  the  integu- 
ment of  the  front  of  the  knee.  Above  the  patella  this  branch  com- 
municates with  the  anterior  branch  of  the  internal  cutaneous  nerve, 
and  with  the  terminal  twigs  of  the  middle,  and  external  cutaneous. 
Below  the  patella  it  communicates  with  other  branches  of  the  long 
saphenous ;  the  whole  of  these  communications  constituting  a  kind 
of  plexus  (plexus  patellsei 

The  branches  of  the  long  saphenous  nerve  below  the  knee  are 
distributed  to  the  integument  of  the  front  and  inner  side  of  the  leg. 
Bv  one  of  these  branches  it  communicates  with  the  cutaneous  branch 
of  the  obturator  nerve. 

The  muBcnlar  branches  of  the  anterior  crural  nerve  supply  all 
the  muscles  of  the  front  of  the  thigh  (with  the  exception  of  the 
tensor  vaginae  femoris,  which  obtains  its  nerve  from  the  superior 
gluteal)  and  the  pectineus.  The  branch  to  the  pectineus  passes 
behind  the  sheath  of  the  femoral  vessels ;  the  branches  to  the  sar- 
tortus^  three  or  four  in  number,  arise  with  the  cutaneous  nerves, 
and  sometimes  are  supplied  by  the  latter.  The  branch  to  the 
rectus  enters  the  deep  simace  of  that  muscle.  The  branch  to  the 
vcutus  extemus  follows  the  course  of  the  descending  biAXksXi  q1  \^^ 
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external  circumflex  artery ;  the  branch  to  the  crureui  paaees  dirccdj 
to  that  muscle ;  and  the  branch  to  the  vathis  iniemua^  lemarkaUe 
for  its  length,  descends  by  the  side  of  the  sheath  of  the  femonl 
vessels. 

The  articiQar  branches  are  distributed  to  the  knee-joint ;  one 
enters  the  joint  at  its  outer  side,  being  derived  from  the  nerve  of 
the  vastus  extemus ;  the  other,  proceeding  from  the  nerve  of  the 
vastus  intemus,  descends  with  the  anastomotica  "*^g"m  to  a  level 
with  the  joint,  and  then  pierces  the  capsuhur  ligamenL 

The  LUMBO  -  SAORAL  NEBVE.— The  anterior  division  of 
the  fifth  lumbar  nerve,  conjoined  with  a  branch  fram  the  fourth, 
constitutes  the  lumbo-sacral  nerve,  which  descends  over  the  base  of 
the  sacrum  into  the  pelvis,  and  assists  in  forming  the  sacnl  plexus. 
Immediately  before  it  joins  the  first  sacral,  it  gives  off  tiie  superior 
gluteal  nerve,  but  this  nerve  is,  notwithstanding^  nsoally  described 
as  a  branch  of  the  sacral  plexus. 

The  connection  of  the  nerves  of  the  plexns  with  the  anterior 
divisions  of  the  lumbar  nerves,  may  be  most  simply  expressed  in  a 
tabular  form,  as  follows  : — 


Ilio-h}TX)gastric 
Ilio-inguinal 
Genito-crural    . 
External  cutaneous 
Anterior  crural 
Obturator 
Lumbo-sacral    . 


I. 
I. 

1,2. 
2,3- 

2,3,4- 
3*4- 
4,5- 


SAORAL  NEBVES. 

There  are  five  pairs  of  sacral  nerves ;  the  first  four  escape  from 
the  vertebral  canal  through  the  sacral  foramina,  the  last  between 
the  sacrum  and  coccyx.  The  posterior  Mcral  nerves  are  small,  and 
diminish  in  size  from  above  downwards ;  they  communicate  with 
each  other  bv  means  of  anastomosing  loops  immediately  after  their 
escape  from  the  posterior  sacral  foramina,  and  divide  lite  the  other 
spinal  nerves  into  external  and  internal  branches.  The  external 
branches  pierce  the  gluteus  maximus,  to  which  they  give  filaments, 
and  are  uistributed  to  the  integument  of  the  posterior  part  of  the 
gluteal  region.  The  internal  branches  supply  the  multifidus  spinas 
muscle  and  the  integument  over  the  sacrum  and  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  from  above  down- 
wards ;  the  first  is  large,  and  unites  with  the  lumbo-sacral  nerve ; 
the  seeondy  of  equal  size,  unites  with  the  first ;  and  the  thirdy  scarcely 
one-fourth  so  large  as  the  second,  joins  with  the  two  preceding 
nerves  in  the  formation  of  the  sacral  plexus. 

The  fourth  sacral  nenre  divides  into  two  branches,  one  of  which 
assists  in  forming  the  sacral  plexus,  the  other  separates  into  three 
branches :  a  eommuuicaitvag  Vra'tvch.^  to  unite  witn  the  fifth  sacnl 
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nerve ;  a  vUeerdl  branch,  to  join  with  the  hypogaetric  plexus  and 
supply  the  bladder  and  prostate  gland,  and  in  the  temale  the 
vagina ;  and  a  muteuloT  branch,  which  ^ends  filamento  to  the  levator 


Left  lumbo-ncro]  cord. 

■tde).    g.  Intflnul  IUac  ATUTj  (cuc^     lo,  ujulou  aoAry  i^cut>    ji.  eukdc  axura^i 

DsrTg.  i(.  aiutodaerra.  16.  PTriformlieif  Icfttlde  (out).  17.  Obtuntor  uterjr. 
18.  Secona  ■»cral  nerve,  ij.  Obturslor  intarouM.  30.  Pjitfurmlii  of  right  ilde, 
91.  Ktm  to  leiator  uil.  n.  Btcral  pleiiu.  ij.  LeiBUr  uil  (cut).  94.  Tfalrd 
tasml  nene.    3j.  Bulb  of  urethis  coTued  by  iccelentor  urinx.    >&  Nerro  to  ob- 

Doih]  nerre  of  pmle.  30.  Vlacend  bnmcl;«  (cit).  31.  laferlcr  pudendAl  nerve, 
r.  Hfth  buthI  nerrg.     33.   Small  iciatlD  Dsrve.     31.  Coccf  ggiu  muacle.     ft.  Wxth 


IT  cacGjK«d  nerve.  36.  Jntemol  pudlc  Derve. 
49.  Posterior  luperflcuU  perineal  DerrB,  44.  j 
46-  Deep  pertnvu  oerw  to  bulb  and  muBclee. 


Auperfldal  parlncal  n 


ani  and  coccygeue,  and  a  hcenwrrhoidal  braiich  to  the  iphincter  ani 
and  integument  behind  the  anns. 

The  fifth  sacral  nerve,  isBuing  from  between  the  aacnim  and 
coccyx,  pierces  tjie  coccygens  muscle,  and  receives  the  comronni- 
cating  blanch  from  Uie  fourth  ;^  it  tlien  commanicatea  with  the 
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coccygeal  nerve,  and  piercing  the  coccjgeus  a  second  time,  ia  dirtri- 
buted  to  the  internment  over  the  dorsal  surface  of  the  cocctx. 

The  coccygeal  nerve  pierces  the  coccygeus  muscle,  and  nnites 
with  the  fifth  sacral  nerve,  in  which  it  is  lost 

Each  of  the  anterior  cords  of  the  sacral  nerves  communicates  with 
the  sympathetic  at  its  point  of  escape  from  the  sacral  canaL 

SAORAL  PLEXUS.— The  sacral  plexus  is  formed  by  the  miioa 
of  the  lumbo-sacral  and  the  anterior  cords  of  the  three  upper  sacral 
nerves  and  one-half  the  fourtL  The  plexus  is  triangular  in  form, 
its  base  corresponding  with  the  whole  length  of  the  sacrum,  and  its 
apex  with  the  lower  part  of  the  creat  sacro-iBchiatic  foramen.  It  is 
in  relation  behind  with  the  pyrilormis  muscle,  and  in  front  with  the 
pelvic  fascia,  which  separates  it  from  the  internal  iliac  veraels  and 
the  viscera  of  the  pelvis. 

The  branches  of  the  sacral  plexus 


Visceral,  Pudic, 

Muscular,  Lesser  ischiatic, 

Superior  gluteal,  Qreater  ischiatia 

The  visceral  nerves  are  three  or  four  large  branches  derived 
from  the  fourth  and  fifth  sacral  nerves :  they  ascend  by  the  side  of 
the  rectum  and  bladder ;  in  the  female  by  me  side  of  the  rectum, 
vagina,  uterus,  and  bladder;  and  interlace  with  branches  of  the 
hypogastric  plexus,  sending  in  their  course  numerous  filaments  to 
thepelvic  viscera. 

The  muscular  branches  are  one  or  two  twigs  to  the  levator  ani; 
an  obturator  brajich^  which  curves  around  the  spine  of  the  ischium 
to  reach  the  internal  surface  of  the  obturator  intemus  muscle  ;  two 
twigs  to  the  pyriformis;  a  branch  to  the  gemelltu  superior/  and  a 
branch  of  moderate  size,  which  descends  between  the  gemelli 
muscles  and  the  ischium,  and  is  distributed  to  the  gemellus  inferior^ 
quadratus  femorUy  and  capsule  of  the  hip-joint. 

The  SUPEBIOB  GLUTEAL  NEBVE  anses  from  the  lumbo- 
sacral  near  its  junction  with  the  first  sacral  nerve ;  it  passes  out  of 
the  pelvis  with  the  gluteal  artery,  through  the  jp'eat  sacro-ischiatic 
foramen,  and  divides  into  a  superior  and  an  inferior  branch. 

The  superior  branch  follows  the  direction  of  the  superior  curved 
line  of  the  ilium,  accompanving  the  deep  superior  branch  of  the 
gluteal  artery,  and  senas  nlaments  to  the  gluteus  medius  and 
minimus. 

The  inferior  branch  passes  obliquely  downwards  and  forwards 
between  the  gluteus  medius  and  minimus,  distributing  numerous 
filaments  to  both,  and  terminates  in  the  tensor  vaginsd  femoris 
muscle.  

The  PUDIC  NEBVE  arises  from  the  lower  part  of  the  sacral 
plexus  and  passes  out  of  the  pelvis  through  the  great  sacro-ischiatic 
roramen  below  the  pjrriformis  muscle.  It  crosses  the  spine  of  the 
ischium,  and  re-entenng  the  pelvis  through  the  lesser  sacro-ischiatic 
foramen,  accompanies  the  internal  pudic  artery  along  the  outer  wall 
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of  the  ischio-iectal  fossa,  l^g  inferiorly  to  the  artery  and  enclosed 
in  the  same  sheath.  Near  its  origin  it  gives  off  the  xnferwr  hasmor- 
rhoidal  nerve,  and  in  the  ischio-rectal  fossa  divides  into  a  superior 
and  inferior  branch. 

The  inferior  hemorrhoicUJ  nerves  often  a  branch  of  the  sacral 
plexus,  passes  through  the  lesser  sacro-ischiatic  foramen,  and  de- 
scends to  the  termination  of  the  rectum  to  be  distributed  to  the 
sphincter  ani  and  integument 

The  dorsaliB  penis  nenre>  the  superior  division  of  the  internal 
pudic,  ascends  along  the  posterior  surface  of  the  ramus  of  the 
ischium,  pierces  the  triangular  ligament,  and  accompanies  the 
arteria  dorsalis  penis  to  the  glans,  to  which  it  is  distriouted.  At 
the  root  of  the  penis  the  nerve  gives  off  a  cutaneous  branch  which 
runs  along  the  side  of  the  organ,  gives  filaments  to  the  corpus 
cavemosum,  and  with  its  fellow  of  the  opposite  side  supplies  the 
integument  of  the  upper  two-thirds  of  the  penis. 

The  perineal  nervOy  or  inferior  termmal  branch,  larger  than 
the  preceding,  pursues  the  course  of  the  superficial  perineal  artery 
in  the  perineum  and  divides  into  cutaneous  and  muscular  branches. 

The  cntaneons  branches  (superficial  perineal),  two  in  number, 
posterior  and  anterior^  enter  the  ischio-rectal  fossa  and  pass  forward 
with  the  superficial  perineal  artery  to  be  distributed  to  the  int^u- 
ment  of  the  perineum,  scrotum,  and  under  part  of  the  penis.  Tlie 
posterior  superficial  perineal  nerve  sends  a  tew  filaments  to  the  in- 
tegument of  the  anus  and  sphincter  ani ;  while  the  anterior  gives 
off  one  or  two  twigs  to  the  levator  ani. 

The  mnscnlar  branches  proceed  from  a  single  trunk,  which 
passes  inwards  behind  the  transversua  perinei  muscle ;  they  are 
distributed  to  the  transversus  perinei,  accelerator  urinse,  and  erector 
penis.  The  perineal  nerve  also  sends  two  or  three  filaments  to  the 
corpus  spongiosum. 

In  the  female  the  pudic  nerve  is  distributed  to  the  parts  analo- 
gous to  those  of  the  male.  The  superior  branch  supplies  the  clitoris ; 
the  inferior  the  vulva  and  perineum. 

The  LESSEB  ISOHIATIO  NERVE  passes  out  of  the  pelvis 
through  the  ^at  sacro-ischiatic  foramen  below  the  pyriformis  mus- 
cle, and  continues  its  course  downwards  through  tne  thigh  to  the 
lower  part  of  the  popliteal  region,  where  it  pierces  the  fascia  and 
becomes  subcutaneous.  It  then  accompanies  the  external  saphena 
vein  to  the  lower  part  of  the  leg,  and  communicates  with  the  external 
saphenous  nerve. 

The  branches  of  the  lesser  ischiatic  nerve  are  muscular  and  cuta- 
neous. The  musciUar  or  inferior  gluteal  are  several  large  branches 
distributed  to  the  gluteus  maximus. 

The  cutaneous  branches  are  divisible  into  external,  internal,  and 
middle.  The  external  cutaneous  branches  are  several  filaments  which 
turn  around  the  lower  border  of  the  gluteus  maximus,  and  are  dis- 
tiibuted  to  the  integument  over  the  hip  and  outer  side  of  the 
thigh.    The  internal  cutaneous  branches  are  distributed  to  the  integu- 
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ment  of  the  upper  ond  inner  part  of  tte  thigh.  One  of  QuK, 
larger  than  the  rest,  Inferior  podandal,  curves  aroand  tbe  tubenxitr 
of  the  ischium,  pierces  the  fascia  lata  near  the  Eamtu  of  that  hoot, 
and,  after  com- 
monieatinf  with 
<me  of  the  to- 
■  perficial  _  perineil 
nerrea,  is  diitri- 
bQted  to  the  inte- 
gument of  the  scro- 
tum and  penit. 
The  vUddlt  M- 
tansotu  bmndta, 
^  two  or  three  in 
1  number,  are  de- 
rived from  the 
^  lesser  iachiatic  in 
'  its  conne  doim 
the  thi^i,  and  aie 
distributed  to  the 
int«tuinent. 

The  GREAT 
ISOHIATIO 
NEBTE  is  the 
larjieet  nervouo 
cord  in  the  bodv ; 
it  is  formed  by 
the  sacral  plein^ 
OT  rather  is  a  pro- 
longation of  the 
plexus,  and  at  its 
exit  from  the 
great  eacro-ischi- 
atic  foramen  be- 
neath the  pyri- 
formis  muscle 
measures  three- 
qimrtersof  an  inch 
in  breadth.  It 
descends  through 
the  middle  of  the 
space  between  the 
trochanter  major 
and  tuberocitf  <tf 
the  ischium,  and 
along  the  poste- 
rior part  of  the  thigh  to  its  lower  third,  where  it  divides  into  two 
hafK  terminal  branches,  internal  and  eitemal  popliteal.  This  divi- 
sion sometimeB  tAkea  ^Wk  «&  \,\i«  ^kxuA,  and  the  two  nerves  descend 
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aide  by  aide ;  occaflionally  they  are 
separated  at  their  commencement  by  a 
part  or  by  the  whole  of  the  pyriformiH 
muscle.  The  nerve  in  its  course  down. 
the  thigh  rests  on  the  gemellus  supe- 
rior, tendon  of  the  obturator  intemug, 
geiuelluH  inferior,  quadratus  femoris, 
and  adductor  m^nus,  and  ig  covered 
in  br  the  ffluteus  maiimua  and  bice}M. 

The  bnkelieB  of  th»  great  ischiatic 
nerve,  previously  to  ita  division,  are, 
muscular  and  articular. 

The  muacnlax  bnmches  are  given 
oft  from  the  upper  paft  ofthe  nerve  and 
aupply  both  heada  of  the  biceps,  the 
senu-tendinoauB,  aenu-membranosiis, 
and  adductor  magnus. 

The  ajticnlar  branch  descends  to 
the  upper  part  of  the  external  condyle 
of  the  femur,  and  divides  into  fila-  ^ 
menta,  which  are  distributed  to  the 
fibrous  capsule  andsyaovial  membrane 
of  the  knee-joint. 

The  INTERNAL  POPLITEAL 
HEBVB  passes  through  the  middle  of 
the  popliteal  apace,  from  the  division 
of  the  great  ischiatic  nerve  to  the  lower 
border  of  the  popliteus  muscle,  accom- 
panies the  artery  beneath  the  arch  of 
the  soleus,  and  becomes  the  posterior 
tibial  nerve.  It  ia  enperficiol  in  the 
whole  of  its  course,  and  lies  externally 
to  the  vein  and  artery. 

The  hiancties  of  the  internal  pop- 
liteal nerve  are— muscular  or  aural, 
articular,  and  a  cutaneous  branch,  the 
external  saphenous. 

The  moacnlax  branches,  of  con- 
siderable siM,  and  four  or  five  in  num- 
ber, are  distributed  to  the  two  heads  of 
the  gaatrocnemius,  to  the  soleus,  plan- 
taris,  and  popliteus. 

The  articular  branches,  two  or 
three   in   number,  supply   the    knee- 
joint,  two  of  the  twi^  accompanying  p 
the  internal  articular  arteriea 


mpUtul  Hi 


popliteal  bflrre.  9.  ExtanjAl 
hffDft  Teln.  4.  Nerriu  cwpmuntcaaB  parouBl.  ^. 
>.  Eitanul  ■^)lwiia  «dn.     ;■  Int«nuJ  npbcnouB 
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The  eztemal  or  short  saphenotui  nerve  (commnnicans  pop- 
litei,  vel  tibialis)  proceeds  from  the  middle  <^  the  internal  popHtetl, 
and  descends  in  the  groove  between  the  two  hellies  of  the  gastroo- 
nemius  muscle  to  the  middle  of  the  leg  ;  it  then  piereefl  the  fascia, 
and,  after  receiving  the  communicans  peronei,  comes  into  relation 
with  the  external  saphena  vein,  and  follows  the  course  of  that  vein 
to  the  outer  ankle,  to  which,  and  to  the  integument  of  the  heel  and 
outer  aide  of  the  foot  (cutaneous  dorsi  pedis  extemus),  it  distributes 
branches.  

The  POSTEBIOB  TIBIAL  NEBVE  is  continned  along  the 
posterior  aspect  of  the  leg  from  the  lower  border  of  the  popliteos 
muscle  to  the  posterior  part  of  the  inner  ankle,  where  it  divides  into 
the  internal  and  external  plantar  nerve.  In  the  upper  part  of  its 
course  it  lies  to  the  inner  side  of  the  posterior  tibial  artery ;  it  then 
becomes  placed  superficially  to  that  vessel,  and  at  the  ankle  is  situ- 
ated to  its  outer  side  ;  in  tne  lower  third  of  the  leg  it  lies  parallel 
with  the  inner  border  of  the  tendo-Achillis. 

The  branches  of  the  posterior  tibial  nerve  are— three  or  four 
mutctUar  twigs  to  the  deep  muscles  of  the  posterior  aspect  of  the 
leg,  the  branch  to  the  flexor  longus  pollicis  accompanies  ttie  nutrient 
artery  of  the  fibula  ;  one  or  two  filaments  which  entwine  around  the 
artery  and  then  terminate  in  the  integument ;  and  a  plantar  cuta- 
neoiis  branch  which  pierces  the  internal  annular  ligament,  and  is  dis- 
tribute<l  to  the  integument  of  the  heel  and  inner  border  of  the  sole 
of  the  foot 

The  INTERNAL  PLANTAR  NERVE,  larger  than  the  ex- 
temal,  crosses  the  oosterior  tibial  vessels  to  enter  the  sole  of  the  foot, 
and  becomes  placea  between  the  abductor  pollicis  and  flexor  brevis 
digitorum ;  it  then  enters  the  sheath  oi  the  latter  muscle,  and 
divides  opposite  the  base  of  the  metatarsal  bones  into  three  digital 
branches ;  one  to  supply  the  adjacent  sides  of  the  great  and  second 
toe  ;  the  second,  the  aajacent  sides  of  the  second  and  third  toe  ;  the 
thirdy  the  corresponding  sides  of  the  third  and  fourth  toe.  This  dis- 
tribution is  precisely  similar  to  that  of  the  digital  branches  of  the 
median  nerve  in  the  hand. 

In  its  course  the  internal  plantar  nerve  gives  off  cutaneoui 
branches  to  the  integument  of  the  inner  side  and  sole  of  the  foot ; 
muscular  branches  to  the  muscles  forming  the  inner  and  middle 
group  of  the  sole  ;  a  digit€U  branch  to  the  inner  border  of  the  great 
toe ;  and  articular  branches  to  the  articulations  of  the  tarsal  and 
metatarsal  bones. 

The  EXTERNAL  PLANTAR  NERVE,  the  smaUer  of  the  two, 
follows  the  course  of  the  external  plantar  artery  to  the  outer  border 
of  the  musculus  accessorius,  beneath  which  it  sends  several  deep 
branches  to  supply  the  adductor  pollicis,  interossei,  trans  versus  pedis, 
and  the  articulations  of  the  tarsal  and  metatarsal  bones.  It  then 
gives  branches  to  the  integument  of  the  outer  border  and  sole  of  the 
foot,  and  sends  forward  two  digital  branches  to  supply  the  Uttle  toe 
and  half  the  next.    Ita  ^\sXxvVi\ioiL  t»  both  skin  and  muBcles  cone- 
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raAe  Tciy  closely  with  that  of  the  nlnar  nerve  ia  ths  haiul,  but,  I 
re  is  thiB  noteworthy  di£Fereiic«,  thtit  the  ulnar  supplies  h^  the 
fleiOT  brevia  pol- 
licis,  but  the  eiter- 
nal  plnntarsivesno 
branch  to  the  cor- 
responding muscle 
in  the  foot 

The  EXTER- 
NAL POPLI- 
TEAL NERVE 
(peroneal  nerve), 
one  -  half  emaller 
thun  the  internal, 
paaaeB  downwanls 
by  the  side  of  the 
tendon  of  the  bi- 
ceps, and  crosses 
the  inner  head  of 
the  RastrocnemiuB 
and  the  head  of  the 
Boleus,  to  the  neck 
of  the  fibula,  it  then 
pierces  the  pero- 
neus  longUB  mus- 
cle, and  divides  into 
two  branches,  ante- 
rior tibial  and  mus- 
culo-cuianeous. 

ThebranclieBof 
the  external  popli- 
teal nerve  are— 
commimicans  pero- 
uei,  cutaneous,  and 
articular. 

The  CO 

liteal  near  the  head  of  the  fibula,  crosses  the  external  origin 
gastrocnemius  muscle,  and,  piercing  the  deep  fascia,  descends  to  the 
middle  of  the  leg,  where  it  joins  the  eitemal  saphenous  nerve.  It 
gives  off  one  or  two  cutaneous  filaments  in  its  course. 

The  ratanaoiu  branch  passes  down  the  outer  side  of  the  leg, 
supplying  the  integument. 

The  articnlAT  branches  follow  the  external  articular  arteries  to 
the  knee-joint  

The  ANTERIOR  TIBIAL  NERVE  coramences  at  the  bifurca- 
tion of  the  external  popliteal  on  the  neck  of  the  fibula,  and  passes 
beneath  the  upper  part  of  the  extensor  longns  digitorum,  to  reach, 
the  outer  side  of  the  anterior  ttbiKl  artery,  just  as  that  Tessel  has 
emerged  throagh  the  opening  in  the  intenMseoaa  m«mbtwa!b.   W 
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ilescends  the  leg  with  the  artery,  lying  at  firat  to  its  outer  side,  then 
in  front  of  it,  and  near  the  ankle  biecoming  again  placed  to  its  cater 
side.  Reaching  the  ankle  it  passes  beneath  the  ftTinnliM»  ligament, 
accompauies  the  dorsalis  pedis  artery,  supplies  the  adjacent  sides  of 
the  great  and  second  toe,  and  communicates  with  the  internal  divi- 
sion of  the  musculo-cutaneous  nerve. 

The  branches  ^[iven  off  by  the  anterior  tibial  nerve  are — muaeular 
to  the  uiuscles  in  its  course ;  and  at  the  ankle  a  tarmU  branch  which 
may  be  considered  as  one  of  the  terminal  divisions  of  the  nerve. 
This  branch  pusses  outwards  upon  the  dorsum  of  the  foot,  becomea 
ganglionic  like  the  posterior  interosseous  nerve  at  the  wrist,  and 
supplies  the  extensor  brevis  digitorum  muscle  and  the  articulations 
of  tiie  tarsus  and  metatarsus.  

The  MUSOULO-CUTANEOUS  NERVE  passes  downward^ 
along  the  fibula,  in  the  substance  of  the  peroneus  longos ;  it  then 
gets  between  tlie  peroneus  longus  and  brevis,  next  between  the 
peronei  and  extensor  longus  digitorum,  and  at  the  lower  third  of 
the  leg  pierces  the  deep  fascia,  and  divides  into  the  internal  and 
external  cutaneous  nerves  of  the  foot  In  its  course  it  gives  off 
several  brunches  to  the  peronei  muscles. 

The  internal  branch,  the  smaller  of  the  two,  is  distributed  to  the 
inner  side  of  the  foot  and  great  toe,  and  communicates  with  the 
anterior  tibial  and  internal  saphenous.  The  external,  or  larger 
branch,  supplies  the  adjacent  sides  of  the  second  and  tnird,  thinl 
and  fourth,  and  fourth  and  fifth  toes,  and  communicates  with  the 
external  saphenous. 

SYMPATHETIC  NERVES. 

The  sympathetic  consists  of  a  vertebral  and  prevertebral  portion. 
The  vertebral  portion  is  composed  of  a  series  of  ganglia  united  by 
a  longitudinal  cord  ;  it  descends  along  each  side  of  the  vertebral 
column  from  the  head  to  the  coccyx,  communicates  vnth  the  cranial 
and  spinal  nerves,  and  distributes  branches  to  the  internal  organs 
and  viscera.  The  prevertebral  portion  is  that  part  of  the  sympa- 
thetic which  appertains  to  the  viscera,  comprising  the  numerous 
ganglia  and  plexuses  of  the  head,  chest,  abdomen,  and  pelvis. 

Tne  sympathetic  nerve  communicates  with  the  cerebro-spinal 
nerves  immediately  at  their  exit  from  the  cranium  and  vertebral 
canal.  With  the  fourth  and  sixth  nerve,  however,  it  unites  in  the 
cavernous  sinus  ;  with  the  olfactory  in  the  nose  ;  and  with  the 
auditory  in  the  meatus  auditorius  intemus. 

The  branches  of  distribution  accompany  the  arteries  which  supply 
the  difierent  organs,  and  form  conmiunications  around  them  which 
are  called  plexusesy  and  take  the  name  of  the  artery  with  which  they 
are  associated  ;  thus  we  have  the  mesenteric  plexus,  hepatic  plexus, 
and  splenic  plexus. 

It  18  called  the  ganglionic  nerve  from  being  constituted  of  a 
number  of  ^ng^ia;   and  from  the  constant  disposition  which  it 
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evinces  in  its  distribution  to  communicate  and  fonn  small  knots  or 
ganglia. 

Tiie  chief  83rmpathetic  ganglia  in  the  head  are  four  in  number ; 
iiAmelv,  the  ophthalmic  or  lenticular,  the  spheno-palatine  or  Meckel's, 
the  otic  or  Arnold's,  and  the  submaxiUary ;  three  in  the  neck, 
superior,  middle,  and  inferior  cervical ;  twelve  in  the  dorsal  region  ; 
four  in  the  lumbar  region  ;  and  four  or  five  in  the  sacral  re^on. 

Each  ganglion  may  be  considered  as  a  distinct  centrey  receiving  and 
giving  branches  in  four  different  directions,  viz.,  superior  or  (ucendingy 
to  communicate  with  the  ganglion  above  ;  inferior  or  descending,  to 
commimicate  with  the  ganglion  below ;  eoctemal,  to  communicate 
with  the  spinal  nerves ;  and  internal,  to  communicate  with  the 
sympathetic  filaments  of  the  opposite  side,  and  be  distributed  to  the 
viscera. 

As  regards  the  spinal  nerves  it  receives  as  well  as  gives,  the  white 
fibres  of  the  sympathetic  being  derived  from  the  cerebro-spinal 
nerves. 

CRANIAL  PORTION  OF  THE  SYMPATHETIC  NERVE. 

Cranial  Ghtnglia. 

Ophthalmic,  or  lenticular  ganglion, 
Spheno-palatine,  or  MeckePs  ganglion, 
Otic,  or  Arnold's  ganglion. 
Submaxillary  ganglion. 

The  OPHTHALMIC  GANGLION  {ciliary;  lentictdar)  is  a 
small  quadrangular  and  flattened  ganglion  situated  within  the  orbit^ 
between  the  optic  nerve  and  external  rectus  muscle ;  it  is  in  close 
relation  with  the  optic  nerve  and  generally  with  the  ophthalmic 
artery  ;  and  is  surrounded  by  adipose  tissue,  which  renders  its  dis- 
section somewhat  difficult  It  is  of  a  reddish-grey  colour,  like  other 
sympathetic  ganglia. 

Its  branches  of  distribution  are  the  short  cUiary  nerves,  which 
arise  from  its  anterior  angles  in  two  groups  ;  the  upper  group  con- 
sisting of  about  four  filaments  ;  the  lower,  of  five  or  six.  They 
accompany  the  ciliary  arteries  in  a  waving  course,  and  divide  into 
filaments  which  pierce  the  sclerotic  around  the  optic  nerve  to  supply 
the  tunics  of  the  eyeball,  the  greater  number  of  tnem  being  traceable 
to  the  iris  and  ciliary  processes. 

Its  branches  of  commnnication  are  three :  one  the  long  root, 
proceeds  from  the  nasal  branch  of  the  ophthalmic  nerve  and  joins  its 
superior  angle  ;  a  short  and  thick  branch,  the  short  root,  mm  the 
inferior  division  of  the  third  nerve  to  its  inferior  angle  ;  and  a 
slender  filament,  the  sympathetic  root,  from  the  cavernous  plexus, 
which  accompanies  the  long  root  to  the  ganglion.  Occasionally  the 
ophthalmic  ganglion  receives  also  a  filament  of  communication  from 
the  spheno-palatine  ganglion ;  and  sometimes  from  the  abducens 
nerve. 
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The  SPHENOPALATINE  GANOUOK  (Meekel'sX  the  ki^ 

of  the  cranial  ganglia  of  the  sympathetic,  is  situated  in  the  tpbaio- 
niaxUlary  fossa,  a  little  below  the  superior  maxillaiy  nerve.  It 
is  of  small  size,  of  a  reddish-grey  colour,  and  trinDgnlar  in  shape; 
and  is  placed  on  the  posterior  part  of  the  spbeno-paUtine  nerres 
which  it  only  partially  involves.  Its  branches  axe  divisible  into 
four  groups  :  ascending,  descending,  internal,  and  posterior. 

The  ascending  branches  are  three  or  four  small  filaments  which 
are  distributed  to  the  periosteum  of  the  orbit    One  of  these  branches 

FiOw  3xt.~Cnidil 
gmnglia  <rf  the 
•ympathctie 
nerv*.  i.  Qao* 
gUoB  of  mboL 
•.  FUaina&t  b7 
which  it  oon- 
moBicatM  witli 
thecaroddplez- 
vm  (3).  4.  Opk. 
uudmleor  Muti- 
cnlar    gaAslioci, 

DnuK^as.  5.  Pan 
of  the  inferior 
diTicion  of  Uie 
third  nerre  cobi< 
municatingwith 
the  ganf  lion  bj 
means  oJ  a  short 
thick  branch 
(short  root).  6. 
Part  of  thenaasl 
nerve,  connected 
with  the  gan- 
gUon  by  means  of 
a  longer  branch 
(long  root).  7.  A 
slender  filameot 
(the  sympathetic  root)  sent  directly  backwards  from  the  ganglion  to  the  carotid 

glcxus.  8.  Part  of  the  sixth  nerre  in  the  caTomous  sinus,  re<^Ting  two  branches 
"om  the  carotid  plexus.  9.  Meckel's  ganglion  (spheno-pslatiiie).  xo.  Bphtmo- 
nalatine  nerves.  ii.  I>eBcending  palatine  branches,  la.  Its  internal  or  nasal 
nranches.  13.  Naao-palatine  broncn,  one  of  the  nasal  branches.  14.  Posterior 
branch  of  the  ganglion,  the  Vidian  nerve.  15.  Its  carotid  branch  (n.  petrosus  pio- 
Amdun),  conununicating  with  the  carotid  plexus.  16.  Its  petroMd  branch  (u. 
petrosus  stiperficialis  major),  joining  the  intumescentia  gangliformis  of  the  facial 
nerve.  17.  Facial  nerve.  18.  Chorda  tympani  nei-vo,  descending  to  join  the  gusta- 
tory nerve.  19-  Gustatory  nerve.  30.  Submaxillary  ganglion,  receiving  filamerts 
from  the  chonia  tympani  and  gustatory.  21.  Superior  cervical  ganglion  of  the 
sjrmpathetic.     *  Naso-palatine  ganglion  of  (Hoquet. 

sometimes  joins  the  ophthalmic  ganglion,  one  the  sixth  nerve,  and 
two  the  optic  nerve. 

The  descending  branches  are  the  three  palatine  nerves — anterior, 
middle,  and  posterior. 

The  anterior  or  large  palatine  nerve  descends  from  the  gan- 
glion through  the  posterior  palatine  canal,  and  emerges  at  the 
posterior  palatine  foramen.  It  then  passes  forward  in  the  substance 
of  the  hard  palate  to  which  it  is  aistributed,  and  communicates 
with  the  naso-palatme  u^tn^    YThile  in  the  posterior  palatine 


PALATINE  KBBFES.  583 

canal,  this  nerve  giyes  off  several  branches  {inferior  tia«a/),  which  enter 
the  nose  through  openings  in  the  palate  bone,  and  are  distributed  to 
the  middle  ana  inferior  meatus,  inferior  spongy  bone,  and  antruuL 

The  middle  or  external  palatine  nerve  descends  externally  to 
the  preceding  to  the  posterior  palatine  foramen,  and  distributes 
branches  to  the  tonsil,  soft  palate,  and  uvula. 

The  posterior  or  small  palatine  nerve  quits  the  other  nerves 
to  enter  a  distinct  canal,  from  which  it  emerges  by  a  separate  open- 
ing behind  the  posterior  palatine  foramen.  It  is  distributed  to  the 
hard  palate  ana  sums  near  the  point  of  its  emergence,  and  also  to 
the  tonsil,  soft  palate,  and  uvula. 

The  internal  branches  are  the  superior  nasal  and  naso-palatine. 
The  superior  nasal  nerres,  four  or  nve  in  number,  enter  the  nasal 
fossa  through  the  spheno-palatine  foramen,  and  are  distributed  to 
the  mucous  membrane  of  the  superior  meatus,  and  superior  and 
middle  spongy  bone. 

The  naso-palatine  nerre  (Scarpa)  enters  the  nasal  fossa  through 
the  spheno-palatine  foramen,  and  crosses  the  roof  of  the  nares  to 
reach  the  septum,  to  which  it  gives  filaments.  It  then  curves 
downwards  and  forwards  along  the  vomer,  to  the  naso-palatine 
canal,  and  passes  through  that  canal  to  the  palate,  to  which  and  to 
the  papilla  behind  the  incisor  teeth  it  is  distributed.  This  nerve 
was  described  by  Cloquet  as  uniting  with  its  fellow  in  the  naso- 
palatine canal  and  constituting  the  ntuo-^palaivM  ganglion.  The 
existence  of  this  ganglion  is  disputed.  The  naso-palatine  nerves  are 
directly  continuous  with  the  spheno-palatine.  derived  from  the 
superior  maxillary,  and  are  unconnectea  with  the  nerve  cells  of  the 
ganglion. 

Tne  posterior  branches  are  the  Vidian  or  pterygoid  nerve,  and 
the  pterygo-palatine. 

The  Vidian  nerve,  derived  from  the  back  part  of  the  ganglion, 
passes  directly  backwards  through  the  pterygoid  or  Vidian  canal  to 
the  foramen  lacerum  basis  cranii,  where  it  divides  into  two  branches, 
carotid  and  petrosal.  The  carotid  branch  (n.  petrosus  profundus) 
crosses  the  loramen  lacerum,  surrounded  by  the  cartilaginous  sub- 
stance which  closes  that  opening,  and  enters  the  carotid  canal  to  join 
the  carotid  plexus.  The  petrosal  branch  (n.  petrosus  superficialis 
major)  enters  the  cranium  through  the  foramen  lacerum  basis 
cranii,  piercing  the  cartilaginous  substance,  and  passes  backwards 
beneath  the  Gasserian  ganglion  and  dura  mater,  embedded  in  a 
groove  on  the  anterior  suri'ace  of  the  petrous  bone  to  the  hiatus 
Fallopii.  In  the  hiatus  Fallopii  it  receives  a  branch  from  Jacob- 
son's  nerve,  and  terminates  in  the  intumescentia  gangliformis  of  the 
facial  nerve.  The  Vidian  nerve  is  that  by  which  Meckel's  ganglion 
derives  its  motor  power. 

The  pterygo-palatine  nerve  is  a  small  branch  which  passes  back- 
wards through  the  ptervgo-palatine  canal  with  the  pterygo-palatine 
artery,  to  be  distributed  to  the  mucous  membrane  01  the  Eustachian 
tube  and  neighbouring  part  of  the  phaiynx. 


5B4  -  OTIO  OJUfOUOK. 

Rooti. — The  Bpheno-paUtine  ganf^lion  gete  its  motor  not  boa 
the   facial   through    the   Vidian    nerve,    ita   aentoty    root*    are  the 

spheno- palatine  DTonches  of  the  superior  maxillaiy,  mad  ita  ifm- 
pathtlic  root  ie  derive<l  from  the  carotid  plexus  throng  the  Vtdiu 

Tlie  OTIO  OANOLION  (Arnold's)  ia  a  small  ovml-shaiwd  and 
flattened  ^'anglion,  lyini;  a^inat  the  inner  surface  of  tlie  inferio 
mtuillnry  nerve,  close  U)  the  foramen  ovale  ;  it  IB  in  rdotion,  txttmaSf, 
with  the  trunk  of  that  nerve,  just  at  the  point  of  union  of  the  motor 
root ;  inienuUlv  it  rests  at^inat  the  cartilture  of  the  Eustachian  tnb« 
and  tensor  palati  muscle  ;  and  poderiorly  ia  in  contact  witli  th* 
iirteria  nienint^a  media.  It  ia  closely  adherent  to  the  intenul 
pterygoid  nerve,  nnil  appeara  lilce  a  swelling  on  that  nerve. 

The  Lranchos  of  the  otic  ganglion  are  sii  in  nnmber ;  two  of  di*- 
tvibution  and  four  of  communication. 

Tlie  brancheB  of  distrlbation  are~a  Bmoll  filament  to  the  tensor 
tympani  muscle,  and  one  or  two  to  the  tensor  palati. 

The  bmncliea  of  commtmication  are — one  or  two  filaments  from 
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the  inferior  mamillary  nerve ;  one  or  two  filanienU  from  tlie  auricnlo- 
temporal  nerve ;  filaments  from  the  nervi  niolles  of  the  arteria 
meningea  media,  and  the  nntnu  petmm*  mperficuiiU  minor.  The 
latter  nerve  ascends  from  the  ganglion  to  a  small  canal  situated 
between  the  foramen  ovale  and  forauien  spinosum,  and  passes  back- 
wardH  on  the  petrous  bone  to  the  hiatus  Fallopii,  where  it  divides 
into  two  filaments.  One  of  these  filaments  enters  the  hiatus  and 
joins  the  intumeacentia  gangliformis  of  the  facial ;  the  other  paases 
to  a  minute  foramen  nearer  the  base  of  the  petrous  bone,  and  enters 
the  tympanum,  where  it  communicates  with  a  branch  of  Jacobeon's 
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nerve,  a  branch  of  the  facial,  and  filaments  derived  from  the  nerve 
to  the  internal  pterygoid  muscle ;  the  seruory  root  comes  from  the 
auriculo-temporal,  and  the  sympathetic  root  from  the  nervi  molles  on 
the  middle  meningeal  artery. 

The  SUBMAXILLABY  GANGLION  (Wharton's)  is  a  small 
round  or  triangular  ganglion  situated  on  the  aeep  portion  of  the  sub- 
maxillary gland,  in  close  relation  with  the  gustatory  nerve,  and  near 
the  posterior  border  of  the  mylo-hyoid  muscle. 

Its  branches  of  distribution,  six  or  eight  in  number,  divide 
into  many  filaments,  which  supply  the  side  of  the  tongue,  the  sub- 
maxillary gland,  sublingual  gland,  and  Wharton's  duct 

Its  branches  of  commnxiication  are  two  or  three  from  and  to 
the  gustatory  nerve ;  one  from  the  chorda  tympani ;  two  or  three 
whicn  form  a  plexus  with  branches  of  the  hypoglossal  nerve  ;  and 
one  or  two  filaments  which  pass  to  the  facial  artery,  and  communi- 
cate with  the  nervi  molles  from  the  cervical  portion  of  the 
sympathetic 

Boots. — The  motor  root  of  the  submaxillary  ganglion  is  derived 
from  the  hypoglossal ;  the  sensory  root  from  the  gustatory  branch  of 
the  inferior  maxillary,  and  the  sympathetic  root  from  the  filaments 
which  accompany  the  facial  artery  (nervi  molles). 

CABOTID  PLEXUS.— The  ascending  branch  of  the  superior 
cervical  ganglion  enters  the  carotid  canal  with  the  internal  carotid 
artery,  and  divides  into  two  branches,  which  form  several  loops  of 
communication  with  each  other  around  the  artery.  These  branches, 
together  with  those  derived  from  the  carotid  branch  of  the  Vidian, 
constitute  the  carotid  plexus.  They  also  form  frequently  a  small 
gangliform  swelling  at  the  under  part  of  the  artery,  which  is  called 
the  carotid  ganglion.  The  latter,  however,  is  not  constant  The 
continuation  of  the  carotid  plexus  onwards  with  the  artery  by  the 
side  of  the  sella  turcica,  is  the  cavernous  plexus. 

The  carotid  plexus  is  the  centre  of  communication  between  all 
the  cranial  ganglia,  and,  being  derived  from  the  superior  cervical 
ganglion,  between  the  cranial  ganglia  and  those  of  the  trunk ;  it  also 
communicates  with  most  of  the  cerebral  nerves,  and  distributes  fila- 
ments with  each  of  the  branches  of  the  internal  carotid,  to  accompany 
those  branches  to  their  ultimate  ramifications.  The  branches  which 
accompany  the  anterior  cerebral  artery  at  each  side,  unite  upon  the 
anterior  communicating  arteir,  and  according  to  Ribes  form  a  small 
sanglion,  the  ganglion  of  Rihes.  The  existence  of  this  ganglion  is 
disputed. 

The  ophthalmic  ganglion  communicates  with  the  plexus  by  means 
of  the  long  branch  which  reaches  it  from  the  cavernous  plexus.  The 
spheno-palatine  joins  the  plexus  bv  means  of  the  carotid  branch  of 
the  Vidian.  The  otic  ganglion  is  brought  into  connection  with  the 
plexus  by  means  of  the  tympanic  nerve  and  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus,  and 
through  the  ophthalmic  ganglion;  frequently  with  the  fourth  in 
the  formation  of  the  nerve  of  the  tentorium ;  with  the  QajBsexivx 
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ganglion ;  with  the  ophthaimie  diviBion  of  the  fifth  in  the  caTernooi 
8inu8,  and  by  means  of  the  ophthalmic  ganglion  ;  with  the  superior 
maxillary,  through  the  spheno-palatine  ganglion ;  mnd  witn  tiie 
inferior  maxillary,  through  the  otic  ganglion.  It  sends  two  bnnchei 
directly  to  the  sixth  nerve,  which  umte  with  it  as  it  aoases  the 
cavemouB  sinus ;  it  communicates  with  the  facial  and  auditOTj 
nerve,  through  the  medium  of  the  petrosal  branch  of  the  Vidian ; 
and  with  the  glosso-pharyngeal  by  means  of  two  filaments  to  the 
tympanic  nerve. 

CERVICAL  POBTION  OF  THE  SYMPATHBTIO 

NEBVE. 

The  superior  cervical  ganglion  is  long  and  fusiform,  of  a 

reddish-grev  colour,  smooth,  and  of  considerable  thickness^  extend* 
ing  from  within  an  inch  of  the  carotid  foramen  in  the  petrous  bone 
to  opposite  the  lower  border  of  the  third  cervical  vertebra.  It  is  in 
relation,  in  front,  with  the  sheath  of  the  internal  carotid  aztery 
and  internal  jugular  vein;  and,  behind,  with  the  rectos  anticds 
major  muscle. 

Its  branches  are  divisible  into  nt/perior,  inferior^  eatemaly  and 
ivUemal;  to  which  may  be  added,  as  proper  to  this  ganglion, 
arUerior, 

The  superior  (carotid  nerve)  is  a  single  branch  which  ascends  by 
the  side  of  the  internal  carotid,  and  divides  into  two  branches  ;  one 
lyin^  to  the  outer,  the  other  to  the  inner  side  of  that  vesseL  The 
two  branches  enter  the  carotid  canal,  and,  bv  their  communications 
with  each  other  and  with  the  carotid  branch  of  the  Vidian,  consti- 
tute the  carotid  plexus. 

The  inferior  or  descending  branch,  sometimes  two,  is  the  cord  of 
communication  with  the  middle  cervical  ganglion. 

The  external  branches  are  numerous,  and  mav  be  divided  into 
two  sets  :  those  which  communicate  with  the  glo88o-phar3mgeaJ^ 
pneumogastric,  and  hypoglossal  nerve,  and  those  which  communi- 
cate with  the  first  four  cervical  nerves. 

The  internal  branches  are  three  in  number :  pharsrngeal,  to 
assist  in  forming  the  pharyn^al  plexus ;  larsmgeal,  to  join  the 
superior  laryngeal  nerve,  and  its  branches ;  and  superior  cardiac 
nerve,  or  nervus  superficialis  cordis. 

The  anterior  branches  accompany  the  external  carotid  artery 
with  its  branches,  around  which  they  form  plexuses,  and  here  and 
there  small  ganglia ;  they  are  named,  from  the  softness  of  their 
texture,  nervi  moUes,  and  from  their  reddish  hue,  nervi  subrufL  The 
branches  accompanying  the  facial  arterv  are  conducted  by  that 
vessel  to  the  submaxillary  ganglion,  and  those  which  accompany 
the  internal  maxillary  artery  reach  the  otic  ganglion  through  the 
medium  of  the  middle  meningeal  artery. 

The  middle  cervical  gimglion  (thyroid  ganglion)  is  small, 
and  sometimea  wantin!^    It  is  situated  opposite  the  fifth  cervical 
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vertebra,  and  rests  against  the  inferior  thyroid  artery.  This  relation 
is  80  constant,  as  to  have  induced  Haller  to  name  it  the  "thyroid 
ganglion." 

Its  superior  branch,  or  branches,  ascend  to  communicate  with 
the  superior  cervical  ganglion. 

Its  inferior  brandies  descend  to  join  the  inferior  cervical  gan- 
glion ;  one  of  these  fre(|uently  passes  in  front  of  the  subclavian 
artery,  the  other  behind  it 

Its  external  branches  communicate  with  the  fifth  and  sixth 
cervical  nerve. 

Its  internal  branches  are  filaments  which  accompany  the  in- 
ferior thyroid  artery,  inferior  thyroid  plexus ;  and  the  middle 
cardiac  nerve,  nervus  caidiacus  magnus. 

The  inferior  cervical  ganglion  (vertebral  ganglion)  is  much 
larger  than  the  preceding,  and  constant  in  its  existence.  It  is  of  a 
semilunar  form,  and  situated  on  the  base  of  the  transverse  process  of 
the  seventh  cervical  vertebra,  immediatelv  behind  the  vertebral 
artery ;  hence  its  designation  ^^  vertebral  ganglumJ^ 

Its  superior  branches  communicate  with  the  middle  cervical 
ganglion. 

The  inferior  branches  pass  some  before  and  some  behind  the 
subclavian  artery,  to  join  the  first  thoracic  ganglion. 

The  external  branches  consist  of  two  sets ;  one  which  com- 
municates with  the  sixth,  seventh,  and  eighth  cervical,  and  first 
dorsal  nerve,  and  one  which  accompanies  the  vertebral  artery  along 
the  vertebral  canal,  forming  the  vertebral  plexus.  The  plexus 
sends  filaments  to  all  the  branches  given  off  by  that  artery,  and 
communicates  in  the  cranium  with  the  filaments  of  the  carotid 
plexus  accompanying  the  branches  of  the  internal  carotid  artery. 

The  internal  branch  is  the  inferior  cardiac  nerve,  nervus 
cardiacus  minor. 

CARDIAC  NERVES. — The  cardiac  nerves  are  three  in  number 
at  each  side — namely,  superior,  middle,  and  inferior. 

The  superior  cardiac  nerve  {nervue  mperfidcUis  cordis)  proceeds 
from  the  lower  part  of  the  superior  cervical  ganglion  ;  it  aescends 
the  neck  behind  the  common  carotid  artery  and  parallel  with  the 
trachea,  crosses  the  inferior  thyroid  artery,  and  running  by  the  side 
of  tbe  recurrent  laryngeal  nerve,  enters  the  chest  The  nerve  of  the 
right  side  passes  either  in  front  of  or  behind  the  subclavian  artery 
and  alons  the  posterior  aspect  of  the  arteria  innominata  to  the  deep 
cardiac  plexus.  The  left  superior  cardiac  nerve  runs  by  the  side  of 
the  left  carotid  artery,  and  crosses  the  arch  of  the  aorta  to  the  super- 
ficial cardiac  plexus. 

In  its  course  it  receives  branches  from  the  pneumogastric  nerve, 
and  sends  filaments  to  the  th3rroid  gland  and  trachea. 

The  middle  cardiac  nerve  (nenms  cardiacue  nuignut)  proceeds 
from  the  middle  cervical  ganglion,  or  in  its  absence,  from  the  cord 
of  communication  between  the  superior  and  inferior  ganglion.  It 
is  the  largest  of  the  three  nerves,  and  lies  parallel  with  the  recurrent 
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lar}'ngeaL  At  the  root  of  the  neck  it  divides  into  sevenl  bnuiche((y 
which  pass  some  before  and  some  behind  the  subclavian  arterv, 
coinniuniaites  with  the  superior  and  inferior  cardiac,  pneamogastric, 
and  recurrent  nerve,  and  aescends  to  the  bifurcation  of  the  tmcbei, 
to  join  the  deep  cardiac  plextis.  On  the  left  side  this  nerve  passes 
between  tlie  left  carotid  and  subclavian  arteries  to  r^ich  the  chest, 
and  terminates  in  the  left  side  of  the  deep  cardiac  plexus. 

The  inferior  cardiac  nerve  (fiervus  eardiaeus  minor)  arises  from 
the  inferior  cervical  ganglion,  communicates  with  the  recurrent 
laryngeal  and  middle  cardiac  nerve,  and  descends  to  the  front  of  the 
bifurcation  of  the  trachea,  to  the  deep  cardiac  plexui.  The  nerve  of 
the  left  side  often  unites  with  the  middle  cardiac  nerve,  either  before 
or  immediately  after  they  enter  the  thorax,  the  combined  cord 
joining  the  deep  cardiac  plexus. 

The  SUPEBFIOIAL  CABDIAC  PLEXUS  is  situated  im- 
mediately beneath  the  arch  of  the  aorta  and  in  front  of  the  right  pul- 
monary artery.  It  receives  the  superior  cardiac  nerve  of  the  l^  side 
and  the  inferior  cardiac  branch  of  the  2^  pneumogastric  nerve,  both 
of  which  cross  the  arch  of  the  aorta  between  the  left  phrenic  and 
pneumogastric  nerve.  It  receives  besides  several  filaments  from  the 
deep  cardiac  plexus,  and  sometimes  a  cardiac  branch  from  the  right 
pneumogastric  nerve.  Connected  with  the  plexus  is  a  small  ganglion 
(sometimes  wanting),  the  cardiac  ganglion  of  Wriaberg,  which 
lies  close  to  the  right  side  of  the  fibrous  cord  of  the  ductus  arteri- 
osus. The  superficial  cardiac  plexus  gives  off  filaments  which  pass 
along  the  front  of  the  left  pulmonary  artery  to  the  root  of  the  left 
lung,  where  they  communicate  with  the  anterior  pulmonary  plexus ; 
while  the  principal  port  of  the  plexus  descends  in  the  groove  between 
the  pulmonary  artery  and  aorta  to  the  anterior  longitudinal  sulcus 
of  the  heart,  where  it  comes  into  relation  with  the  anterior  coronary 
artery,  and  becomes  the  anterior  coronary  plexus.  At  the  base 
of  the  heart,  the  anterior  coronary  plexus  receives  several  filaments 
from  the  deep  cardiac  plexus.  Its  branches  are  distribated  to  the 
substance  of  the  heart  in  the  course  of  the  left  or  anterior  coronary 
artery. 

The  DEEP  or  GREAT  CABDIAC  PLEXUS  is  situated  on 
the  bifurcation  of  the  trachea,  above  the  right  pulmonary  artery  and 
behind  the  transverse  portion  of  the  arch  of  tne  aorta.  It  receives 
on  the  right  side,  the  three  cardiac  nerves  of  the  sympathetic  of  the 
same  side,  and  the  cardiac  branches  of  the  right  pneumogastric  and 
right  recurrent  nerve.  On  the  left  side  it  receives  the  middle  and 
inferior  cardiac  nerves  of  the  sympathetic  of  the  left  side ;  the  cardiac 
branches  of  the  left  pneumogastric  (excepting  the  inferior),  and 
several  cardiac  branches  from  the  left  recurrent  nerve.  In  other 
words,  it  receives  all  the  cardiac  filaments  of  the  sympathetic, 
pneumogastric,  and  recurrent  nerves,  with  the  exception  or  ihe  left 
superior  cardiac  of  the  sympathetic  (nervus  superficialis  cordis)  and 
the  inferior  cervical  cardiac  of  the  left  pneumogastric,  these  two 
nerves  being  destined  V>  \hft  va^rficial  cardiac  plexus. 
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The  branches  of  the  deep  cardiac  plexus,  proceeding  from  its 
right  and  left  division,  pass  downwards  to  join  the  coronary  arteries, 
and  outwards  to  the  pulmonary  plexuses. 

From  the  right  divisioii  of  the  plexus  the  branches  proceed 
before  and  behind  the  richt  pulmonary  artery.  Those  which  pass 
in  front  descend  upon  the  trunk  of  me  pulmonary  artery  to  the 
left  coronary  artery,  and  help  to  form  the  anterior  coronary  plexus; 
those  which  pass  behind  the  right  pulmonary  artery  are  distributed 
to  the  right  auricle  ;  a  third  set  of  filaments,  proceeding  from  the 
right  division  of  the  deep  cardiac  plexus,  follow  the  course  of  the 
right  pulmonary  artery  to  the  anterior  pulmonary  plexus. 

From  the  left  division  of  the  plexus  branches  proceed  beneath 
the  arch  of  the  aorta  immediately  to  the  right  of  the  ligament  of 
the  ductus  arteriosus  to  join  the  superficial  cardiac  plexus ;  others 
pass  outwards  with  the  pulmonary  artery  to  the  pulmonary  plexus  ; 
a  few  descend  to  the  left  auricle  ;  but  the  chief  bulk  pass  on  to  the 
right  coronary  artery  and  form  the  pof^mor  coronary  pUams, 

The  anterior  coronary  plexus  proceeds  from  the  superficial  car- 
diac plexus,  and  receives  other  filaments  from  the  deep  cardiac 
plexus.  It  is  distributed  with  the  branches  of  the  coronary  artery 
on  the  anterior  aspect  of  the  heart. 

The  posterior  coronary  plexus  proceeds  from  the  deep  cardiac 
plexus,  and  principally  from  its  left  division.  It  follows  the  course 
of  the  arteries  distributed  to  the  posterior  aspect  of  the  heart 

THOBAOIO  PORTION  OF  THE  SYMPATHETIC  NEBVE. 

The  thoracic  portion  of  the  sympathetic  nerve  is  the  trunk  of  the 
sympathetic  in  its  course  through  the  cavity  of  the  thorax.  It  Lies 
by  tne  side  of  the  vertebral  column  on  the  heads  of  the  ribs  and  in- 
tercostal spaces,  but  at  its  lowest  part  comes  into  relation  with  the 
sides  of  the  bodies  of  the  two  last  dorsal  vertebrae. 

The  THORACIC  GANGLIA  (fis.  299,  31)  are  twelve  in 
number  at  each  side.  They  are  flattened  and  triangular,  or  irregular 
in  form,  and  present  the  peculiar  reddish-grey  colour  and  pearly 
lustre  of  sympathetic  ganglia  in  general ;  they  rest  against  the  heads 
of  the  ribs,  and  are  covered  by  the  pleura  costalis.  The  first  two 
ganglia  and  the  last  are  usuallv  the  largest ;  the  latter  being  situated 
on  the  side  of  the  body  of  the  last  dorsal  vertebra. 

Their  branches  are  branches  of  communication  and  branches  of 
distribution.  Some  ascending  filaments  from  the  first  ganglion 
assist  in  the  formation  of  the  vertebral  plexus. 

The  external  or  communicating  branches,  usually  two  in 
number  for  each  ganglion,  communicate  with  the  intercostal  nerves ; 
of  these,  one  is  greyish  in  colour,  and  is  believed  to  pass  from  the 
ganglion  to  the  spinal  nerve ;  the  other,  of  a  white  colour,  probably 
is  spinal  in  its  origin,  and  is  distributed  with  the  sympathetic 
nerves. 

The  internal  or  visceral  branches  proceeding  from  the  five  or 
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six  upper  ganglia,  are  of  small  size,  and  distributed  to  the  aorta,  ceso- 
phagus,  vertebral  column,  and  lung&  The  branches  to  the  lungs 
proceed  from  the  third  and  fourth  ganglia,  and  go  to  join  the  pos- 
terior pulmonary  plexus.  The  visceral  bxwchea  of  me  six  lower 
ganglia  unite  to  form  the  three  splanchnic  nervea. 

The  great  splanchnic  nerve  proceeds  from  the  sixth  dorsal  gaih 
glion,  and  receiving  the  branches  of  the  seventh,  eighth,  ninth,  and 
tenth,  passes  downwards  along  the  front  of  the  Tertebral  oolnmn, 
and,  piercing  the  cms  of  the  diaphragm,  terminates  in  the  semi- 
lunar ganglion. 

The  lesser  splanchnic  nenre  is  formed  by  filaments  which  issne 
from  the  tenth  and  eleventh  ganglia ;  it  pierces  the  eras  of  the  dia- 
phra^rm,  and  joins  the  solar  plexus  near  the  middle  line,  fireqnently 
aistnbuting  branches  also  to  the  renal  plexus. 

The  third  or  renal  splanchnic  nerve  proceeds  from  the  last 
thoracic  ganglion,  and,  piercing  the  diaphragm,  terminates  in  the 
renal  plexus.  When  absent,  the  place  of  this  nerve  is  supplied  by 
the  lesser  splanchnic 

The  semilnnar  ganglion  is  a  large,  irregular,  gangliform  body, 
pierced  by  numerouB  openings,  and  appearing  like  the  afj^gregntion 
of  a  number  of  smaller  ganglia,  having  spaces  between  them.  By 
its  upper  and  posterior  extremity  each  ganglion  receives  the  corre- 
sponding great  splanchnic  nerve.  It  is  situated  by  the  side  of  the 
coeliac  axis  and  root  of  the  superior  mesenteric  aitery,  and  extends 
outwards  to  the  supra-renal  capsule.  The  ganglia  conuuunicate 
both  above  and  below  the  coeliac  axis  and  form  a  gangliform  circle, 
from  which  branches  pass  off  in  all  directions,  like  rays  from  a 
centre.     Hence  the  entire  circle  has  been  named  the  solar  plexus. 

The  solar  or  epigastric  plexus  receives  the  great  and  lesser 
splanchnic  nerves,  the  termination  of  the  right  pneomogastric 
nerve,  some  filaments  from  the  right  phrenic  nerve,  and  sometimes 
one  or  two  from  the  left  It  sends  forth  numerous  filaments  which 
accompanv,  under  the  name  of  plexuses,  all  the  branches  given  o£f 
bv  the  abdominal  aorta.  Thus  we  have  derived  from  uie  solar 
plexus  the — 

Phrenic,  or  diaphragmatic  Eenal  plexuses, 

plexuses,  Superior  mesenteric  plexus, 

Gastric  plexus,  Aortic  plexus. 

Hepatic  plexus,  Spermatic  plexuses. 

Splenic  plexus.  Inferior  mesenteric  plexua 
Supra-renal  plexuses, 

In  connection  with  the  phrenic  plexus  of  the  right  side,  there 
is  described  a  small  ganglion  diaphragmaticum,  which  is  situated 
near  the  supra-renal  capsule.  In  this  ganglion  branches  of  the  right 
phrenic  nerve  communicate  with  those  of  the  sympathetic 

The  supra-renal  plexuses  are  remarkable  for  their  large  size, 
and  for  a  ganglion,  which  has  received  the  name  of  ganglion  supra- 
renale. 
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The  renal  plexuses  are  large,  and  receiye  the  third  splanchnic 
nerve. 

The  superior  mesenteric  plexus  has  several  small  ^nglia  at  the 
root  of  the  artery ;  and  its  nerves,  which  are  whiter  than  those  of 
the  other  plexuses,  form  a  kind  of  nervous  sheath  to  the  artery  and 
its  branches. 

The  aortic  plexus  is  a  continuation  of  the  solar  plexns  down- 
wards on  the  aorta,  for  the  supply  of  the  inferior  branches  of  that 
trunk  ;  it  receives  also  branches  from  the  renal  plexuses  and  lumbar 
ganglia.  It  is  the  source  of  origin  of  the  inferior  mesenteric  plexus 
and  part  of  the  spermatic  plexus,  and  terminates  below  in  the 
hypogastric  plexus.  It  likewise  distributes  branches  on  the  inferior 
vena  cava. 

The  spermatic  plexus  is  derived  from  the  renal  plexus,  but 
receives  filaments  from  the  aortic  plexus. 

The  inferior  mesenteric  plexus  is  derived  chiefly  from  the 
aortic  plexus. 


LUMBAB  POBTION  OF  THE  SYMPATHETIC  NEBVE. 

The  lumbar  portion  of  the  trunk  of  the  sympathetic  is  situated 
on  the  vertebral  coluinn,  close  to  the  anterior  border  of  the  psoas 
magnus  muscle.  It  is  continuous  above,  under  the  edge  01  the 
diaphragm,  with  the  thoracic  portion  of  the  nerve,  and  below  it 
descends  upon  the  sacrum,  in  front  of  the  anterior  sacral  foramina, 
to  the  coccyx.  It  presents  four  small  ganglia  and  an  intermediate 
cord. 

The  lumbar  ffanglia,  four  in  number  at  each  side,  of  a  pearly 
grey  colour  and  msimrm  shape,  are  situated  on  the  anterior  part  of 
the  bodies  of  the  lumbar  vertebrae. 

The  branches  of  the  lumbar  ganglia  are  branches  of  communi- 
cation and  branches  of  distribution. 

The  external  or  communicating  branches,  two  or  three  in 
number  from  each  ganglion,  and  longer  than  in  the  other  regions, 
communicate  with  the  lumbar  nerves. 

The  internal  or  visceral  branches  consist  of  two  sets :  the 
upper  pass  inwards  in  front  of  the  abdominal  aorta,  and  loin  the 
aortic  plexus ;  the  lower  cross  the  common  iliac  arteries,  and 
unite  over  the  promontory  of  the  sacrum  to  form  the  hypogastric 
plexus. 

The  hypogastric  plexus  is  formed  by  the  termination  of  the 
aortic  plexus,  and  by  the  union  of  branches  from  the  lower  lumbar 
ganglia.  It  is  situated  over  the  promontory  of  the  sacrum,  between 
the  two  common  iliac  arteries,  and  bifurcates  inferiorly  into  two 
lateral  portions,  inferior  hypogastric  plexuses,  which  communi- 
cate with  branches  from  the  third  and  fourth  sacral  nervea  It 
distributes  branches  to  the  viscera  of  the  pelvii^  and  sends  filaments 
which  accompany  the  branches  of  the  internal  iliac  artery. 
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SAOBAL  PORTION  OF  THE  STMPATHETIO  NEBVS. 

The  sacral  ganglia  are  four  or  five  in  number  at  each  side. 
They  are  situated  on  the  sacrum,  close  to  the  anterior  sacral  fora- 
uiina,  and  resemble  the  lumbar  ganglia  in  form  and  mode  of  connec- 
tion, although  much  smaller  in  size. 

The  external  or  commnnicating  brancheB  are  two  from  each 
ganglion,  which  pass  outwards  to  communicate  with  the  anterior 
sacral  nerves  and  with  the  coccygeal  nerve. 

The  internal  or  visceral  branches  communicate  very  freely 
with  the  inferior  hypogastric  plexuses,  and  are  distributed  to  the 
pelvic  viscera.  The  last  pair  of  sacral  ganglia  give  off  branehee 
which  join  a  small  ganglion,  situated  on  the  first  bone  of  the  coccyx, 
called  the  ganglion  impar,  or  azygos.  This  ganglion  serves  to  connect 
the  extremities  of  the  two  sympathetic  nerves.  It  gives  off  a  few 
small  branches  to  the  coccyx  and  rectum,  and  communicates  with 
the  coccygeal  nerve. 

COOOYOEAL  GLAND. 

Numerous  branches  from  the  ganglion  impar  are  given  off  to  a 
peculiar  reddish  body  situated  on  the  anterior  aspect  of  the  tip  of 
the  coccyx,  and  called  by  Luschka,  by  whom  it  was  first  described, 
the  coccygeal  gland.  It  consists  of  an  aggregation  of  little  lobules  or 
granules,  and  has  been  shown  by  Arnold  to  be  formed  by  a  number 
of  dilated  and  tortuous  arteries  connected  with  the  middle  sacial 
artery,    in  the  stroma  of  the  organ  scattered  nerve  cells  are  found. 


ORGANS    OF    SENSE. 

The  organs  of  sense,  the  instruments  by  which  the  animal  frame 
is  brouj^ht  into  relation  with  surrounding  nature,  are  five  in  number. 
Four  01  these  organs  are  situated  within  the  head  ;  viz.,  the  apparatus 
of  smell,  sight,  hearing,  and  taste ;  the  remaining  organ,  that  of 
touch,  is  resident  in  the  skin,  and  distributed  over  the  surface  of 
the  body. 

THE  NOSE  AND  NASAL  FOSSJB. 

The  organ  of  smell  consists  essentially  of  two  parts  :  one  external, 
the  nose ;  the  other  internal,  the  nasal  fosssd. 

The  nose  is  the  triangular  pjrramid  which  projects  from  the 
centre  of  the  face,  immediately  above  the  upper  lip.  Superiorly  it 
is  connected  with  the  forehead  by  means  of  a  narrow  bridge ;  in- 
feriorly,  it  presents  two  openings,  the  nostrils,  which  overhang  the 
mouth,  ana  are  so  constructed  that  the  odour  of  all  substances  must 
be  received  by  the  nose  before  they  can  be  introduced  within  the 
lips.    The  septum  between  the  openings  of  the  nostrils  is  called  the 
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COltuntia.  Their  entrance  is  guarded  by  a  number  of  stiff  haira 
(viMg»a)  which  project  across  the  openings,  and  act  as  a  filter  in 
preventing  the  introduction  of  foreign  BUbstsnces,  such  as  dost  or 
insectB,  with  the  current  of  air  intended  for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed  are : 
I.  Integument  2.  Muscles.  3.  Bones.  4.  Fibro-oartil^eB.  5. 
Mucous  membrane.     6,  Vessels  and  nerves. 

1.  The  lategmnent  forming  the  tip  (UAuliu)  and  wings  (alai)  of 
the  nose  is  extremely  thick  and  dense,  so  as  to  be  with  dLBiciLty 
separated  from  the  fibro-cartilage.  It  is  furnished  with  an  abundance 
of  teboMOM  glandi,  which,  by  their  oily  secretion,  protect  the 
extremity  of  the  nose  under  alternations  of  temperature.  The  seba- 
ceous matter  of  these  glands  becomes  of  a  dark  colour  near  the 
surface,  from  altered  secretion,  and  also  from  attraction  of  the  car- 
bonaceous matter  floating  in  the  atmosphere;  hence  the  spotted 
appearance  which  the  tip  of  the  nose  presents  in  large  cities.  When 
the  integument  is  tirmly  compressed,  the  inspissated  sebaceous 
secretion  is  squeezed  out,  and  taking  the  cylindrical  form  of  the 
excretory  ducts  of  the  glands,  has  the  appearance  of  small  white 
maggots  (grubs  ;  comedones)  with  black  heads. 

a.  The  miUcleB  are  broueht  into  view  by  reflecting  the  integu- 
ment ;  they  are  the  pyramidalis  nasi,  compiessur  nasi,  dtlatatornaris, 
levator  labii  superioris  alieque  nasi,  and  depressor  als  nasi.  They 
have  been  already  described  with  the  muscles  of  the  face. 

3.  The  bones  of  the  nose  are — the  nasal,  and  nasal  processes  of  the 
superior  maxillary.  -  ' 

4.  The  fibro-cartUacH  give  form  and  stability  to  the  nose,  pro- 
viding, at  the  same  time,  by  their  elasticity,  against  injuries.  They 
are  five  in  number,  namely, 
the— 

Fibro-cartilwie  of  the  septum, 

Two  lateral  fibro-cartilages, 

Two  alar  fibro-cortilages. 

The  flbro-cartilage  of  the 
septnm,  somewhat  triangular 
in  form,  divides  the  nose  into 
its  two  nostrils.  It  is  connected 
above  with  the  nasal  bones 
and  lateral  tibto-cartiloges ;  be- 
hind, with  the  ethmoidal  sep- 
tum and  vomer ;  and  below,  ' 
with  the  palate  processes  of 
the  superior  mnifllary  bones.  —  -^^  ,^* 
The  alar  fibro-cartilages  and  ' 

colnmna  move  freely  on  the  fibro-cartilage  of  the  septum,  being  but 
loosely  connected  with  it  by  perichondrium. 

Tlie  lateral  fllpro-eattluges  are  also  triangular ;  they  are  con- 
nected, in  front,  with  the  fibro-cartilsf^  of  the  septtua  ;  ahow^  tiMi. 


CulUig«Dttlw 
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maxillary  bones;  and  Mate,  with  the  alar  flbro-cartili^;es. 

Alar  Flbro-c&rtila(eB  (lower  latsral  eartUacsa). — Each  of 
theac  cartik^ej  is  curved  go  as  to  coireBpond  with  the  iralli  of  the 
nostril,  to  which  it  forms  a  kind  of  riin.  The  inner  portioii  ialooMlf 
connected  with  the  aame  part  of  the  oppodte  cartilage,  to  form  titt 
cotmnna.  It  is  expanded  and  thickenea  at  the  point  of  the  nose,  lo 
constitute  the  lobe;  and  on  the  side  malces  a  curve  correaponding 
with  that  of  the  alo.  This  curve  is  prolonf,*^  backi^tf>da  and  down- 
wards in  Ihe  direction  of  the  postenor  border  of  the  ala  by  three  or 
four  small  fibro-cartilaginDiu  plates  (BeSMOOid  c^rtilivesX  vUc^ 
are  appendages  of  the  ^kr  fibro-cartilage. 

The  whole  of  the  fibro-cartilages  are  connected  with  each  other, 
and  tu  the  bones,  by  perichondrium,  which,  from  its  membraiunu 
structure,  pemiita  of  the 
freedom  of  motion  existing 
HhniWtiiaBo.  f.l  between  them. 
— ■  •- —  -'                •--"  '  The  lower  maitcin  and 
back  part  of  the  ola  of  the 
nose  IS  deroid  of  cartilnee, 
and  is  composed  of  areouur 
and  elastic  tissue  to  which 

UlirrlmBe    3  /,       \      \   Jp&  the    skin    is    cloaelv    ul- 

OnWt'Jtw     y/    ^  iCVii         herent;  it  resembles  ihe 

lobule  of  the  ear. 

J.  S-  AUr  tnr  .^^£\  5-  Th^    mnCOOB    mCBl- 

^on  „t  Uo  '     ^'Sp**™^*      braae,  lining  the  inteiior 

cnriuago  rL-^^  ^     "^  "'*  '"*^ "  continnons 

"        "  with  the  akin  eitenially, 

and    with    the    pituitary 

'  membrane    of    the   nofal 

fossie  within.    Around  the 

I  entrance  of  the  nostrils  it  is 

provide<l  with  the  vtbritrnt. 

6.  Vessels  and  Nerves.— The  artcrira  of  the  nose  are — the  lateral 

nasal  from  the  facial,  and  the  artery  of  the  septum  from  the  superi<» 

—the  facial,  infra-orbital,  and  nasal  branch  of  the 
ophthalmic 

NASAL  TOBBM. 

To  obtain  a  good  view  of  the  namlfoait,  the  face  must  be  diTi<1e<l 
through  the  nose  by  a  vertical  incision,  a  little  to  one  side  of  the 
middle  line. 

The  nasal  fosse  are  two  irregular,  compressed  cavities,  extending 
backwards  from  the  nose  to  the  pharyni.  They  are  bounded  tupt- 
Txorly  by  the  lateral  cartilages  of  the  nose,  and  by  the  nasal  bones, 
ethmoid,  and  sphenoid  ;  inferwrly  by  the  hard  palate  ;  and,  in  the 
middlt  line,  they  are  separated  fay  a  bony  and  fibro-cartilaginons 
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eeptum.  A  plan  of  the  boundarieB  of  the  nasal  fosue  will  be  found 
at  p.  113. 

On  the  outer  wall  of  each  foasa,  in  the  dried  Bkull,  aie  three  pro- 
jecting processes,  termed  spo&gj  bones.  The  two  superior  be^ng 
to  the  ethmoid,  the  infeiioT  in  a  separate  bone.  In  the  fresh  foaue 
these  are  covered  with  mucous  membrane,  and  eerve  to  increase  the 
surface  of  that  membrane  by  their  prominence  and  convoluted  form. 
The  space  intervening  between  the  superior  and  middle  eponey  bone 
is  the  superior  meatns ;  the  apace  between  tlie  middle  and  inferior 
the  middle  meatns  ;  and  that  between  the  inferior  and  the  floor  of 
the  !oBia.  the  inferior  meatna. 

These  meatuses  are  passages  which  eitend  from  before  backwards, 
and  it  is  in  circulating  through  and  amongst  them  that  the  atmo- 
sphere deposits  iu  odorant  particles  upon  the  mucous  membrane. 
There  are  several  openings  into  the  nasal  fossce  ;  thus,  in  the  supe* 
rior  meatus  are  the  openings  of  the  sphenoidal  and  posterior  eth- 
moidal cells ;  in  the  middle,  the  anterior  ethmoidal  cells,  frontal 
sinuses,  and  antrum  maiillare  ;  and,  in  the  inferior  meatus,  the 
termination  of  the  nasal  duct  and  of  the  Eustachian  tube.  In  the 
dried  bone  there  are  two  additional  openings,  the  spheno-palatine 
and  the  anterior  palatine  foramen  ;  the  former  being  situated  in  the 
superior,  the  latter  in  the  inferior  meatus. 

The  mncoQB  membrane  of  the  nasal  fossie  is  colled  pUuiltay,  ui 
SchnMfrian.  The  former  name  being 
rlerived  from  the  nature  of  its  secre- 
li(m,  the  latter  from  Schneider,  who 
was  the  firal  to  show  that  the  secretion 
of  the  nose  proceeded  from  the  mucous 
membrane,  and  not  from  the  brain,  as 
was  previously  imagined.  It  is  closely 
adherent  to  the  periosteum,  constitut- 
ing what  is  called  a  fibro-mucona 
membrane,  and  is  continuous  with  the 
general  gastro- pulmonary  mucous 
membrane.  From  the  nasal  fosss  it 
may  be  traced  through  the  openings  in 
the  meatuses,  into  the  sphenoidal  and  „J2i 
ethmoidal  cells  ;  into  the  frontal  sin- 
uses ;  into  the  antrum  moxillare ; 
through  the  nasal  duct  to  the  surface 
of  the  eye,  where  it  is  continuous 

with  the  conjunctiva  ;  along  the  Eus-       _^^^ 

tocbian  tubes  into  the  tympanum  and 

mastoid  cells,  to  which  it  forms  the  lining  membrane  ;  and  through 
t  he  posterior  nares  into  the  pharyni  and  month,  and  thence  throng 
the  longs  and  alimentary  canal.  Biplow  has  pointed  out  that  the 
mucous  membrane  covering  the  middle  and  inferior  turbinated 
bones  contains  a  tme  cavernous  structure,  similar  to  that  of  the 
corpus  cavemomm  penis.    The  cavemouB  spacei  are  iiregulai  \a. 


re  twi^  girlitg  ofl  lar.' 
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i ;  the  J  approach  quite  near  to  the  anibce 
and  the  bone,  and  they  comuDanieate  freely 


shape  anil  variable  in 

of  the  mucous  membi 

with  each  other. 

The  surface  of  the  membiane  is  furnished  with  laminated  tqiu- 
moua  epithelium  near  the  apo 
ture  of  the  narea,  and  with  ciliated 
columnar  epithelium  in  the  recp- 
ratory  tract ;  in  the  latter  it  it 
also  furnished  with  mnooni 
glanda,  which  are  eapeciallj  nn- 
meroua  on  the  septnm  at  ib 
posterior  port  The  maconsmem- 
brane  which  corera  the  upper 
and  middle  turbinated  bonee  and 
the  I 
{the  , 

colour,  iofter  and  more  pnlpj, 
epithelium  is  columnar  and  oon- 
ciliated,  and  the  epithelial  pro- 
cesses are  j^rolon^ed  at  their 
deep  extremities  into  threads 
which  appear  to  join  the  connec- 
tive tissue  corpuscles.      It  also 


oUutonr  Derrs  from  dog.  t.  Eptthelkl 
cslla.  exlsndliia  d«pt7  Into  nmlS«t 
{jrneeueB.    9.  CQfiicli]T7  csUa.    1.  Ths 
rod-like  procesaeg  of  oliutaty  cellii. 
TJioir  cllUlsd  8itrBmiti«. 
cantnl  fiUmeDta. 


elands,  bnt 

these  are  more  simple  than  the 
elands  of  the  respiratory  tract 
Mingled  with  the  cells  of  the 
columnar  epithelium  are  certain 
peculiar  rod-like  bodice,  each  of 
which  is  connected  with  or  ktows 
out  from  a  nucleated  cell  (olfae- 
™DiLf  lory  cell),  while  from  the  deeper 
^         '    surface  of  the  same  cell  proceeds 


e  thread,  which  is  supposed 
3  with  a  tilament  of  the  olfactory  nerve,  altnoi^ 
this  has  never  been  sotisfactorily  proved.  They  bear  a  striking 
resemblance  to  the  retinal  rods  and  cones. 

Vessels  and  Nerves. — The  arterUt  at  the  nasal  foeue  are  the 
anterior  and  poaterior  ethmoidal,  from  the  ophthalmic ;  and  spheno- 
palaiine  and  pterygo-palatine  from  the  internal  maxillary. 

The  nerva  are — olfactory,  spheno-palatine  and  naso-palatine  bom 
Meckel's  ganglion,  and  nasal  branch  of  the  ophthalmic 

The  filaments  of  the  olfactory  nerves  differ  from  those  of  the  cere- 
bral and  spinal  nerves  generally,  in  being  devoid  of  the  medullary 
sheath ;  they  form  a  fine  onastomotic  network,  and  probably  terminate 
in  the  olfactory  cells  above  described.  In  the  frog  the  olfactory  fibite 
Iiave  been  observed  breaking  up  into  a  whole  bundle  of  fine,  pale, 
varicose  fibrils  which  perforate  the  mucous  membrane,  and  each  of 
these  appeals  then  to  jom  su  oUactary  cell  (^hultze  and  KoUiker). 
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ORGAN    OF    VISION. 

The  organ  of  vision  consists  of  the  two  eyes  and  their  connections 
with  the  brain. 

The  eyes  are  situated  in  the  orbital  fossae,  on  each  side  of  the 
upper  part  of  the  face  ;  they  are  freely  movable  in  consequence  of 
being  surrounded  by  fat  and  contained  in  a  smooth  fibrous  capsule 
(capsiUe  of  Tenon\  and  have  numerous  muscles  to  perform  their 
movements.  They  are  protected  from  external  violence  by  being 
situated  in  cavities  with  osseous  walls,  and  have  in  front,  both 
cleansing  and  protective  apparatus  against  the  intrusion  of  foreign 
bodies.  The  fossae  in  which  the  eyes  are  situated  have  their  axes 
directed  outwards,  but  the  eyes  themselves  are  directed  much  more 
forwards,  varying,  however,  in  their  direction  with  the  distance  or 
nearness  of  the  object  looked  at,  their  axes  being  parallel  in  looking 
at  distant  objects,  but  converging  slightly  when  near  objects  are 
viewed.  The  optic  nerves  follow  the  direction  of  the  orbits,  and 
therefore  enter  tne  eyeballs  on  their  nasal  side. 

We  shall  in  the  first  place  give  a  short  account  of  those  structures 
which,  although  not  essential  to  vision,  are  provided  for  the  protec- 
tion of  the  anterior  part  of  the  eye. 

These  appendages  of  the  eye  {tvJtamina  oculi)  are — the  eyebrows, 
eyelids,  eyelashes,  conjunctiva,  caruncula  lachrymalis,  and  lachrymal 
apparatus. 

APPENDAGES  OF  THE  E7E. 

The  eyebrows  {mpercUia)  are  two  prominent  arches  of  integu- 
ment which  overlie  the  superciliary  ridges  of  the  frontal  bone. 
They  are  covered  with  short,  stiff  hairs  directed  obliquely  upwards 
and  outwards,  and  are  connected  beneath  with  the  orbicularis  palpe- 
brarum, occipito-frontalis,  and  corrugator  supercilii  muscles,  by 
which  they  are  moved.  They  serve  to  shade  the  eyes  from  too  vivid 
light,  to  protect  them  from  the  entrance  of  dust  from  above,  and  to 
carry  the  moisture  from  the  forehead  on  to  the  temple  and  lateral 
parts  of  the  face,  and  so  prevent  its  entering  the  eves. 

The  eyelids  (palpebroB)  are  two  movable  folos,  which  serve  by 
their  closure  to  protect  the  anterior  part  of  the  eye  from  injury,  or 
to  exclude  the  light,  as  during  sleep.  When  open  they  have  an 
elliptical  fissure  between  them  {rima  palpebrarum),  and  it  is  upon 
the  size  of  this  that  the  apparent  size  of  the  eye  depends.  The 
angles  of  junction  of  the  two  lids  are  called  canthl  The  outer 
canthns  is  acute,  so  that  but  a  small  space  is  left  between  the  lids ; 
the  inner  canthus  is  prolonged  for  a  short  distance  towards  the 
nose,  and  a  triangular  space  called  lacus  lachrymalis  is  left  between 
the  lids  in  this  situation.  At  the  commencement  of  this  space, 
upon  the  edge  of  each  of  the  lids,  is  a  small  angular  projection,  the 
lachrymal  papilla ;  and  at  the  apex  of  each  papilla  ia  &  «na3i3L 
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orifice,  panctuiii  lachrymale,  the  commencement  of  the  lachiymal 
canaliculus. 

The  eyelids  have  entering  into  their  stractore,  iiUeaumeiUf  arhi- 
cidarts  palpebrarum  mtucle,  tarsal  cartilages,  pcUpebnU  ItffamaUf  Jiei- 
bornian  glands,  and  conjundiva. 

The  areolar  tissue  of  the  skin  of  the  eyelids  is  remarkable  for  its 
looseness,  and  the  absence  of  adipose  substance ;  it  is  particnlailT 
liable  to  serous  infiltration. 

The  fibres  of  the  orbicularis  are  for  the  most  part  thin  and  pale, 
but  a  thicker  band  of  fibres  has  been  found  internal  to  the  eve- 
Lishes,  constituting  the  ciliary  muscle  of  Riolan. 

The  tarsal  cartilages  are  two  thin  plates  of  dense  oHmectire 
tissue,  about  an  inch  in  length,  which  give  form  and  support  to  the 
eyelids.*  The  upper  cartilage  is  of  a  semilunar  form,  thicker  in  the 
middle  than  at  its  extremities ;  its  lower  border  is  broad  and  flat,  its 
upoer  thin,  and  dves  attachment  to  the  levator  palpebrae  mnsde 
and  the  pali>eV»ral  ligament  The  lower  cartilage,  narrower  than 
the  upper,  is  situated  in  the  substance  of  the  lower  lid.     Its  npper 

Fio.  334.— Appendages  of  the  «7«.  t.  Supt- 
rior  tarsal  cartiloffe.  a.  Lower  tx»der  of 
the  cartilage  on  which  are  seen  the  opes- 
ings  of  the  Meibomian  gUatda.  3.  In- 
ferior txirsal  cartilatfe;  mSnng  the  upper 
border  of  this  curtilage  the  openings  <d 
the  Meibomian  glands  are  likewise  aeea. 
4.  Lachrymal  gUnd,  its  superior  or  or- 
bital portion.  «.  Inferior  or  palpebnl 
portion.  6.  Lachrymal  ducts.  7.  Plica 
Bemiluuaria.  8.  Canincxxla  lachrjrmalia. 
o.  Pnncta  lachrymalla.  xo.  Superior 
hichrvmal  canaliculus,  xi.  Inferior  Iseh- 
rymal  canaliculus,  is.  liachryitnal  a»c^ 
14.  Dilatation  of  the  nasal  duct,  when 
it  opens  into  the  inferior  meatus  of  the 
_  nose.     15.  Nasal  duct. 

border  is  flat,  and  corresponds  with  the  flat  edire  of  the  upper  carti- 
la^'e  ;  the  lower  bonier  is  attache<l  to  the  palpeoral  ligament 

Near  the  inner  canthus,  the  tarsal  cartilages  terminate  at  the 
commencement  of  the  lacus  lachrymalis,  and  are  attached  to  the 
margin  of  the  orbit  by  the  tendo  oculi.  At  their  outer  extremity 
they  terminate  at  a  short  distance  from  the  canthus,  and  are 
retained  in  position  by  a  fibrous  band  which  is  part  of  the  palpebral 
ligament,  and  is  called  the  external  tarsal  ligament. 

The  psdpebral  ligament  {broad  tarsal  ligament)  is  a  fibrous  mem- 
brane which  is  firmly  attached  to  the  periosteum  around  the  margin 
of  the  orbit,  and  to  the  internal  free  edges  of  the  tarsal  cartilages. 
It  is  thick  and  dense  for  the  outer  half  of  the  orbit,  but  becomes 
thin  to  its  inner  side.  Its  use  is  to  retain  the  tarsal  cartilages  in 
their  place,  and  give  support  to  the  lids. 

*  Microscopic  examination  fails  to  detect  the  presence  in  them  of  any  cartilage 
cells;  it  is  nevertheloas  oonvenient  to  retain  the  tiUe  of  cariUagt  so  lon^  used  in  tl^ 
description. 
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The  Meibomian  glanda  are  embedded  in  grooves  on  the  onder 

surface  of  each  tanei  cartilage, 
and  are  diBtinctly  seen  on  exa- 
mining the  inner  aspect  of  the 
lids.  They  have  the  appearance 
of  parallel  strings  of  pearls,  about 
thirty  in  number  in  the  upper 
curtilage,  and  somewhat  fewer 
in  the  lower ;  they  open  by 
minute  foramina  on  the  edges  of 
the  lids.  They  correspond  in 
len^  with  the  breadta  of  the 
cartilage,  and  are  consequently 
longer  in  the  upper  than  in  the 
lower  lid.  Each  gland  consists 
of  a  single  leji|^hened  follicle  or  ^ 
tube,  into  which  a  number  of 
small  clusters  of  glandular  ve- 
sicles open ;  the  latter  are  so 
numerous  as  almost  to  conceal  the 
tube  by  which  the  secretion  is 
poured  out  on  the  edges  of  the      ' 

lids.  Occoaiiinally  an  arch  is  formed  between  two  of  the  follicles, 
producing  a  gracelul  appearance.  The  tubes  are  lined  by  a  stratified 
epithelium,  and  the  gland  vesicles  by  cubical  cells  ;  the  lumen  of 
the  gland  in  usually  filled  up  with  the  fatty  secretion  and  partly 
disintegrated  epithelial  cells. 

The  edges  of  the  eyelids  are  furnished  with  strong,  short,  curved 
hairs,  called  eyelEtfllies  {cilia),  arranged  in  two  or  more  rows ;  those 
of  the  upper  lid  curving  upwards,  and  those  of  the  lower  down- 
wards, so  aa  not  to  interlace  with  each  other  in  the  cloeure  of  the 
lids,  and  prove  an  impediment  to  the  opening  of  the  eyes.  Their 
follicles  are  supplied  with  sebaceous  glands  like  those  of  other  hairs, 

The  conjimctiTa  is  the  mucous  membrane  of  the  eye.  It  covers 
the  whole  of  it£  anterior  surface,  and  is  reflected  on  the  lids  so  as  to 
form  their  internal  layer.  It  is  continuous  with  the  general  gaatro- 
pulmonary  mucous  membrane,  and  sympathises  in  its  affections,  as 
may  be  observed  in  various  diseases,  rrotn  the  surface  of  the  eye 
it  may  be  traced  through  the  btchr^mal  ducts  into  the  lachrymal 
gland,  along  the  edges  of  the  lids  it  is  continuous  with  the  mucous 
lining  of  the  Meibomian  glands,  and  at  the  inner  an^le  of  the  eye  it 
mav  be  followed  through  the  lachrymal  caualiculi  mto  the  lachir- 
mal  sac,  and  ihence  downwards  through  the  nasal  duct  into  the 
inferior  meatus  of  the  nose.  Where  it  covers  the  cornea  the 
conjunctiva  is  thin,  transparent,  and  inseparable  from  the  corneal 
BUMtance  ;  it  appears  to  consist  of  epithelial  cells  alone.  In  the 
conjunctiva  at  the  circumference  of  the  cornea  a  plexus  of  veeaels 
is  found,  but  this  never  extends  entirely  acroM  the  latter-  The 
conjunctiva  over  the  sclerotic  is  also  thin  and  tisniparcntt  but  \& 
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loosely  applied  and  glides  freely  over  the  snrfaoe  of  the  ejdbtQ; 
it  is  freely  supplied  with  blood  br  an  irregularly  diipoaed  pkxQB 
of  vessels.  These  vessels  are  readily  distingaiiihed  uam  those  of 
the  sub-coninnctival  tissue,  by  the  latter  radiating  in  nearly  ttnu^ 
lines  from  the  circumference  of  the  cornea,  and  bytheir  not  gliding 
over  the  surface  of  the  sclerotic  on  pressure.  The  sclerotie  c(hi- 
junctiva  consists  of  stratified  epithelium  with  an  elastic  basement 
membrane. 

The  palpebral  conjunctiva  is  thick,  opaque,  and  red  ;  it  presentB 
numerous  papillsB  on  its  surface,  and  very  closely  reaembles  oidinaiv 
mucous  membrane  in  structure.  It  consists  of  several  layers  ci 
nucleated  epithelium,  a  basement  membrane,  and  elastic  sabmnoans 
tissue  ;  in  the  latter,  numerous  simple  follicles  are  found,  and  near 
the  reflected  portion,  certain  racemose  glands,  similar  in  stroctnre  to 
the  lachrymal  gland. 

Between  the  eyelids  and  ball  of  the  eye  the  oonjnnctiTa  foims  an 
upper  and  lower  fold,  which  are  called  the  superior  and  intakr 
palpebral  folds  (retro-tar sal  folds) ;  it  is  in  these  that  minute  foreign 
bodies  frequently  become  lodged. 

The  caninctila  lachrsrmalis  is  the  small  reddish  body  which 
occupies  the  lacus  lachrymalis  at  the  inner  canthus  of  the  eye.  In 
healtn  it  presents  a  bright  pink  tint ;  in  sickness  it  loses  its  colour 
and  becomes  pale.  It  is  studded  with  fine  hairs,  and  consists  of  a 
dozen  racemose  sebaceous  glands,  with  some  few  fat  cells  inter- 
mingled. 

Immediately  to  the  outer  side  of  the  caruncula  is  a  slight  dupli- 
cature  of  the  cunjunctiva,  called  plica  semiltuiaiis  ;  it  is  simply  a 
fold  of  conjunctiva,  and  is  the  rudiment  of  the  third  lid  or  mem- 
hrana  nictitans  of  birds. 

Vessels  and  Nerves. — The  evelids  and  other  appendages  of  the 
eye  are  supplied  with  blood  by  tne  nasal,  palpebral,  and  lachrvmal 
branches  of  the  ophthalmic,  and  the  angular  branch  of  the  &cial 
artery.    The  nerves  are  derived  from  the  facial  and  fifth  nerves. 

LACHRYMAL  APPABATUS. 

The  lachr3anal  apparatus  consists  of  the  lachrymal  gland  with  its 
excretory  ducts  ;  the  puncta  lachrymalia  and  lachrymal  canalicnli ; 
the  lachrymal  sac  and  nasal  duct 

The  lachrymal  gland  is  situated  at  the  upper  end  and  outer  part 
of  the  orbit,  m  a  depression  of  the  orbital  plate  of  the  frontal  bone, 
with  the  periosteum  of  which  bone  it  is  connected  by  fibrous  bands ; 
by  its  unaer  surface  it  is  in  relation  with  the  globe  of  the  eye,  and 
the  superior  and  external  rectus  muscles.  It  is  oval  in  shape,  about 
three-quarters  of  an  inch  long,  convex  on  its  upjj^r  and  con- 
cave on  its  under  surface.  Tne  anterior  portion  is  frequently 
separated  from  the  rest  by  a  slight  depression,  and  is  then  de- 
scribed, as  the  palpebral  portion y  it  is  situated  in  the  upper  eyelid, 
and  extends  downwards  to  the  superior  margin  of  the  tonal  carti- 
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lage.  The  gland  consists  of  a  number  of  aggregated  racemose  glands 
similar  in  structure  to  the  salivary  and  mucous  glands.  The  secre- 
tion is  conveyed  away  by  from  eight  to  twelve  small  ducts  which  run 
for  a  short  distance  beneath  the  conjunctiva,  and  open  on  its  surface 
by  separate  orifices,  about  a  twentieth  of  an  inch  apart,  the  greater 
number  in  the  fold  above  the  outer  canthus,  and  two  of  them  in  the 
fold  below. 

The  lachrymal  canalicnli  commence  at  the  minute  openings, 
puncta  lachrymalia,  seen  on  the  lachrymal  papillae  of  the  lids  at  the 
outer  extremity  of  the  lacus  lachrymalis,  and  proceed  inwards  to  the 
lachrymal  sac,  where  they  terminate  beneath  a  valvular  semilunar 
fold  of  mucous  membrane  (valve  of  Huschke\  The  guperior  duct 
is  the  narrower  and  longer  ot  the  two  ;  it  at  nrst  ascends  and  then 
suddenlv  turns  inwards  towards  the  sac,  forming  an  abrupt  angle. 
The  inferior  duct  forms  the  same  kind  of  angle  by  descending  at 
first  and  then  turning  abruptly  inwards.  Both  canals  are  dilated 
where  they  are  bent  A  valve-like  projection  (valve  of  Foltz)  has 
been  described  as  projecting  from  the  side  into  the  interior  of  the 
vertical  portion  of  each  canaliculus  near  the  punctum  lachrymale  ; 
it  seems  to  be  sufficient  to  close  the  tube  completely  when  it  is 
flattened  by  the  orbicularis  and  tensor  tarsi  muscles.  It  no  doubt 
prevents  the  tears  being  driven  back  when  such  pressure  is  applied, 
as  in  winking  ;  and  as  a  consequence  the^  are  then  driven  forward 
into  the  lachrymal  sac.  The  two  fasciculi  of  the  tensor  tarsi  muscle 
are  inserted  into  the  canaliculi,  and  serve  to  draw  them  inwards  and 
compress  them. 

Tne  lachrymal  sac  is  the  dilated  upper  extremity  of  the  nasal 
duct  It  is  lodged  in  the  groove  of  the  uiichrymal  bone,  and  is  often 
distinguished  internally  from  the  nasal  duct  by  a  semilunar  or  cir- 
cular valve.  The  sac  consists  of  mucous  membrane,  but  is  covered 
in  and  retained  in  place  by  a  fibrous  expansion,  derived  from  the 
tendon  of  the  orbicularis,  which  is  inserted  into  the  ridge  on  the 
lachrymal  bone  ;  it  is  also  covered  by  the  tensor  tarsi  muscle,  which 
arises  from  the  same  ridge,  and  when  in  action  makes  pressure  on 
the  lachrymal  sac 

The  nasal  duct  is  a  short  canal,  about  three-quarters  of  an  inch 
in  length,  directed  downwards,  backwards,  and  a  little  outwards  to 
the  inlerior  meatus  of  the  nose,  into  which  it  opens.  It  is  lined  by 
mucous  membrane,  which  is  continuous  with  the  conjunctiva  above, 
and  with  the  pituitary  membrane  of  the  nose  below ;  it  frequently 
forms  an  imperfect  valve  (valve  of  Hasner)  at  the  lower  opening  of 
the  duct 

The  mucous  membrane  of  the  canaliculi  is  covered  by  a  stratified 
scaly  epithelium,  and  that  of  the  lachrymal  sac  and  nasal  duct  by 
columnar  ciliated  cells. 

Vessels  and  Nerves. — The  lachrymal  eland  is  supplied  with 
blood  by  the  lachrymal  branch  of  the  ophthalmic  artery,  with  nerves 
by  the  lachi^mal  branch  of  the  ophthalmic,  and  the  orbital  branch 
of  the  superior  maxillary. 
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GLOBE  OF  THE  ETE. 


The  globe  or  ball  of  the  eye  ia  iiregulArlj  spheroidal  in  fom, 
having  the  seginent  8f  8  Bmaller  sphere  (the  comea)  projecting  &oni 
it  anteriorly,  iind  being  slightly  flattened  behind.  Its  ttatavtrtt 
diameter  is  an  inch,  its  antero-poaterior  and  vertical  diameteis  beinn 
a  little  short  of  this  (.96  in.),  Around  the  eyeball  ia  a  lajer  d 
fascia  which  separates  it  from  the  fat  of  the  orbit,  and  enable*  it  to 
move  smoothly ;  this  is  the  so-called  tunica  vagiitalit  o(Mli,  or 
eaptuU  of  Tenon;  it  is  pierced  by  the  tendons  of  the  str^j^ttirf 
Obliciue  muscles,  and  ia  connected  with  the  sclerotic  by  mtata  li 
delicate  fibrous  ihreads. 

The  globe  of  the  eye  is  composed  of  a  strong  external  fibmu 
coat,  called  the  tclerotic,  with  its  clear  anterior  portion,  the  eontm; 
a  middle  vascular  and  pigmentaiy  covering,  the  choroid,  whii^  it 
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nervons  tunic,  the  retina.  It  encloses  certain  refracting  media,  for 
the  purpose  of  bringing  rays  of  light  to  a  focus  on  the  retina  ;  these 
are  the  mtreoiu  and  aqiiKnu  humour,  and  the  crydrdline  lent. 

External  Tunic. — Sclerotic. — The  sclerotic  {atkripit,  hard)  forms 
the  outer  covering  of  the  posterior  four-fifths  of  the  globe  of  the 
eye.  It  is  continuous  posteriorly  with  the  outer  sheath  uf  the  optic 
nerve  derived  from  the  dura  mater,  and  is  pierced  by  the  ciliary 
nerves  and  arteries.  Anteriorly  its  fibres  are  continuous  with  thr 
transparent  ones  of  the  cornea.  It  is  thickest  behind,  but  it 
atrengthened  in  front  by  an  expansion  of  the  recti  tendons,  formint; 
the  tunica  albnginea ;  this  is  covered  for  the  greater  part  of  iu 
extent  by  the  conjunctiva,  and  by  reason  of  ite  brilliant  whitenea* 
gives  occasion  to  the  coinmoa  expression,  "the  white  of  the  eye.' 
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In  structure  the  sclerotic  is  found  to  consist  of  white  fibrous  tissue, 
with  some  few  elastic  fibres  and  a  great  number  of  stellar  nucleated 
cells ;  the  fibres  are  arranged  in  bundles  which  run  both  longitudi- 
nally and  transversely,  the  superficial  layers  being  chiefly  longitu- 
dinal. The  inner  surface  of  the  sclerotic  is  in  contact  with  the 
choroid,  and  is  connected  to  it  by  means  of  numerous  threads  of 
fibrous  tissue  and  by  small  vessels ;  these  being  tinged  with  the 
pigmentary  matter  of  the  choroid  have  a  brown  appearance,  and 
nence  the  term  membrana  ftisca  is  applied.  At  the  entrance  of  the 
optic  nerve  a  thin  cribriform  lamella,  l^miiiA  crlbrosa,*  takes  the 
place  of  the  sclerotic ;  it  is  pierced  by  a  number  of  minute  openings 
for  the  passage  of  the  nervous  filaments,  and  in  the  centre  by  a 
larger  opening  called  poms  opticus,  for  the  entrance  to  the  eye- 
ball of  tne  arteria  centralis  retinae. 

The  cornea  (comeus,  homy)  is  the  transparent  prominent  layer 
which  constitutes  the  anterior  fifth  of  the  globe  of  the  eye.  It  is 
circular,  concavo-convex,  and  resembles  a  watch-glass.  When  ex- 
amined from  the  exterior,  its  vertical  diameter  is  seen  to  be  about 
one-sixteenth  shorter  than  its  transverse,  in  consequence  of  the 
overlapping  above  and  below  of  the  margin  of  the  sclerotic  ;  on  the 
interior  its  outline  is  circular.  It  is  continuous  with  the  sclerotic, 
and  is  connected  with  the  iris,  choroid,  and  ciliary  processes.  The 
thickness  of  the  cornea  is  from  |jW  to  ^  of  an  inch  ;  it  is  generally 
the  same  throughout,  except  at  the  outer  edge,  where  it  becomes  a 
little  thinner. 

Structure. — The  cornea  is  divisible  into  four  layers ;  these  are, 
I.  Conjunctival  epithelium;  2.  Anterior  elastic  lamina ;  3.  Cornea 
propria ;  and  4.  Membrane  of  Descemet  or  Demours. 

The  first  of  these  has  been  already  described.  The  anterior 
elastic  lamina  is  a  transparent  and  apparently  structureless  layer, 
having  an  average  thickness  of  from  j^jg  to  ^ian  of  an  inch  ;  it  is 
highly  elastic,  shreds  of  it  curling  up  immediately  when  detached. 
It  is  connected  with  the  next  layer  by  fine  threads  which  run  into 
the  substance  of  the  latter.  The  cornea  propria  forms  the  bulk  of 
the  cornea.  It  oonsists  of  numerous  layers  of  delicate  transparent 
fibres,  which  are  continuous  externally  with  those  of  the  opaque 
sclerotic.  The  fibres  are  collected  into  bundles,  separated  from  each 
other  by  a  ground  substance  similar  to  that  in  other  connective 
tissues.  Between  the  strata  nucleated  cells  are  found,  which  freely 
anastomose  with  each  other,  and  appear  to  be  stellate  in  sections 
made  parallel  to  the  suiface  of  the  cornea.  The  cells  lie  in  spaces  in 
the  ground  substance,  which  correspond  to  them  accurately  in  size 
and  shape.  The  spaces  can  be  easily  made  out  by  painting  the  tissue 
with  nitrate  of  silver ;  they  are  generally  held  to  lie  lymph  channels. 
The  membrane  of  Descemet  or  Demours  forms  the  posterior  layer 
of  the  cornea,  and  lines  the  chamber  of  the  aqueous  humour ;  it 

*  The  lamina  cribrosa  la  generally  described  as  the  continuation  of  the  sclerotic, 
but  it  seems  more  probable  (as  Dr.  T.  Reid  suggests)  that  it  is  continuous  with  the 
choroid ;  indeed,  in  an  inflamed  eyeball  the  fibres  of  the  lamina  have  been  distinctly 
traced  into  the  choroid. 
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coiuist*  of  im  clastic  aiul  an  epithelial  Iajkt.  The  elutic  Isver  (foi- 
terwr  tlattie  lamina  of  Bowman^  ia  about  gn)W  <*f  "^  ■"■^  '''  '^^' 
nesft,  ana  reHembles  in  all  re«pects  tli«  uw- 
rior  elastic  lamina  above  deacribed.  tbe 
epithelium  connatB  of  a  sinele  lAjtt  of  im- 
trulorly  shaped  nucleated  cella.  At  the  dlge>i 
the  memhTaue  of  Oesoemet  breaki  np  iabi 
threaili,  some  of  which  are  eontiiitied  on  to 
the  iris  to  form  the  li^mnAiitiun  peetiH- 
ttUO,  othere  temunate  in  tlie  inner  nil  of 
the  canal  of  Fontana,  and  aome  few  an  con- 
nected with  the  eiliaiv  mnade.  The  jk- 
cesKB,  which  paaa  to  tne  iria,  are  eovend  bi 
a  einde  layer  of  cella  of  the  aanie  kind  « 
those  lining  the  membrane  of  Deaoemet,  bat, 
as  the  eelh  do  not  pan  over  the  inttfnb 
between  the  Btrands,  amall  apertun*  ue  kft 
through  which  the  anterior  chamber  «oai- 
municates  with  the  canal  of  Sehlemm. 

,  __         HIDDLE TUHIO. — The lecond or middit 

rvi.ttj.~jL  rntkni  Mc  t^ni'^  of  *e  eyeball  ia  formed  by  the  dunU, 
tloD  at  Uis  coniu  of  an  eitiary  mutcU,  and  irU,  the  eiliarg  procata 
SrJihi'hiril^m!.^^^  **'°S  appen'higeB  dcTcloped  from  its  iniw 

The  choroid  (x*?"*  'Wot,  like  the  chonon,  that  ia  to  say,  "n*- 
colar ")  ie  of  a  nch  chocolate  brown  colour  on  its  external  aurfuc. 
and  deep  blatk  within.  It  u  connected  to  the  Klerotic  by  meau  af 
the  fine  areolar  tissue  called  membrana  fusca,  by  vessels  and  nerves 
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Internally,  it  is  in  simple  contact  with  the  retina.  It  ie  nierceJ 
posteriorly  for  the  passage  of  the  optic  nerve,  and  is  cnnnected  ante- 
riorly with  the  iris,  ciliary  procesaes,  and  the  line  of  junction  of  the 
cornea  and  sclerotic 
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Tlie  choroid  is  composed  of  three  lajera,  two  of  which  are  Ta»- 
cular,  and  the  third,  pigmentary.  The  extenuL  or  venons  layer, 
conaiats  principally  of  veins,  the  amaller  branches  of  which  are 
arranged  in  whorla  (vata  vorUeota)  round  the  chief  trunks  four  or 
five  in  number.  Between  the  meahes  of  the  veina  ore  BteUal«  pig- 
mentary cella,  which  are  connected  together  so  as  to  form  a  fine  web. 
The  middle  or  arterial  layer  of  the  choroid  (tunica  Ruytchiana^  is 
formed  principally  of  the  ramificalions  of  minute  arteries,  which 
form  a  complete  network  with  very  fine  meshes.  It  is  reflected 
inwards  so  be  to  form  the  ciliary  processes. 

The  inner  layer  (membraTia  jiigmmti)  consists  of  cells  containing 
pigment ;  these  are  neiaCDnal  m  form         ^    ^ 

and  are  arranged   like  me  tiles  of  a  ----^ - 

tesselated  pavement    Throughout  the 
whole  of  tbe  proper  choroid  these  cells    ' 
are  arrange»d  in  a  single  layer,  and    , 
"'    '  '   s  clear,  but  o 


tbe  ciliary  processes  and  back  of  the 
iria  there  are  several  layers,  and  the 
tiuclei  of  tbe  cells  become  olmcured  by 
the  abimdance  of  pigmentary  matter. 

Many  ttuthora  consider  the  pigmentary  .  . 

layer  as  more  strictly  belonging  to  the      ^^5^^  tiJ'oS^  "^  pi«n™t 
retina  than  the  choroid. 

A  structnreless  transparent  membrane  (Tiwmiraiw  o^  BrueM  has 
been  described  as  lying  between  tbe  tunica  Ruyachiana  and  the 
pigmentary  lajer. 

In  some  animals  the  pigmentam  nigrum  of  the  posterior  wall  of 
the  eyeball  is  replaced  Dy  a  layer  of  considerable  extent,  and  of 
metallic  brilliance,  called  tapetum  ;  it  appears  to  consist  chiefly  of 
white  fibrous  tissue. 

At  the  junction  of  the  sclerotic  and  cornea  with  the  choroid  and 
iris,  a  small  venous  canal  is  found,  called  the  cajul  of  Schlosun 
or  Fontana  (sinus  cireularia  iridial  ;  it  communicates  with  the 
venous  trunks  of  the  choroid,  and  oy  the  aperturea  between  the 
strands  of  the  ligamentum  pectinatum  with  the  anterior  chamber  of 
the  aqueous.  Tnia  canal  seems  to  be  more  constant  in  the  lower 
animals  than  in  man,  and  has  been  observed  to  be  very  large  in  the 
negro  ;  its  place  is  frequently  taken  by  several  email  veins. 

The  ciliary  moBCle  (formerly  described  as  tbe  ciliary  ligamaU) 
is  situated  internally  to  the  canal  of  Schlemm.  It  forma  a  greyish- 
white  ring  round  the  anterior  part  of  the  choroid,  and  is  found  to 
consist  of  unstriped  muscular  tissue,  the  fibres  of  which  are  con- 
nected in  front  with  the  inner  surface  of  the  sclerotic,  and  the  fibres 
of  the  membrane  of  Descemet;  they  pass  inwards  and  backwards, 
and  are  attached  to  the  choroid  opposite  and  beyond  the  ciliary  pro- 
cesses. Besides  these  fibres  there  are  othem,  situated  more  inter- 
nally, at  the  base  of  the  ciliary  processes  ;  these  are  dispoeed 
circularly,  and  conatitnte  the  clrcolar  nmscle  of  Uiiller  (sphincler 
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ciliaris).    The  circular  fibiea  are  moit  tleveloped  in  bypenaetnpe 

eyes,  and  arc  very  scanty  or  altogether  abaent  in  thoM  which  an 

myripic  (Iwanoff). 

Tlie  Iris  (irw,  a  rainlMw)  is  so  named  from  its  yariety  of  coloiifi 

in  different  indindiuli ;  '" 


of  mnaciilar  and 
fibrooa  tiaaiie  with  pinuA- 
tary  cells,    the  lailerb  — 


iiior  layer,  "at 
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burdcr  ol  Uxi  ntluo. 


)  Hcolloped  uit«i 


distinct  posterior 

colour  or  the  iris  c^^ 

the  q  nantity  and  arraiigeBeit 
of  the  pigment  eell* :  wba 
the  cells  an  itt  snull  qua- 
tity  they  on  iHueHj  oodMd 
to  the  posterior  utymi  ani 
the  irJB  as  seen  from  ^6at 
has  a  bine  colonr ;  bat  iA(B 
in  greater  quantity,  A^  an 
also  dieperaed  tlircmgh  tha 
I  tiBaiiCB,  and  a  grey  or  bra*! 
colour  is  the  result.  By  tb 
outer  cd^  the  iris  is  cob- 
I  nected  with  the  chtooid  and 
«cleTOtic ;  by  its  inner  it 
fomiH  the  boundary  of  a  cii^ 
culur  opening  called  the 
pupa  J-  itH  anterior  Burface  looka  towanlB  the  cornea  and  is  free  ;  iti 
posterior,  lookini;  towanU  the  ciliary  procewes  and  lens,  ic  in  con> 
tact  with  thorn  throiikjhoiit  greater  part  of  its  extent  The  stronia  of 
the  irifl  consista  of  fibres  of  coimective  tissue  intermixed  with  cclhs 
the  former  being  arranged  radially  towards  the  pupil  and  circularly 
near  the  outer  margin. 

The  muscular  tissue  is  of  the  unatriped  variety.  It  consists  of  two 
set«  of  fibres,  one  of  which  is  dieposed  circularly  round  the  aperture 
of  the  pupil,  Bu  as  to  form  a  sphincter,  the  contractiou  of  which  will 
diminish  the  size  of  the  opening  ;  the  other  set  is  gathered  into 
numerous  bands  which  radiate  from  the  pupillary  margin  to  the  cir- 
cumference, and  serve  by  their  contraction  to  dilate  the  pupil. 

The  pigmentary  layer,  situated  on  the  posterior  surface  of  the 
iris,  is  of  a  deep  purple  tint,  and  hence  has  received  the  nome  of 
nvea  Qi^e  a  grape) ;  it  is  continuous  with  the  inner  layer  of  the 
choroid. 

On  its  anterior  surface  the  fibres  of  the  iris  have  mingled  witb 
them  some  elastic  fibres  continuous  with  those  of  the  membrane  of 
Desceinet,  and  are  bo  arrange]  as  to  produce  a  festooned  appearance^ 
These  festoons  are  very  distinct  in  the  eye  of  the  ox  and  sheep ; 
they  fuiia  tihe  Ulftiiwiiftnm.  vwUnatam.    The  epithelial  cells  of 
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the  membrane  of  Detcemet  are  contmned  over  the  anterior  anr&ce 
of  the  iris. 

In  the  fcetue  a  delicate  vascnUr  membrane  closes  in  the  pupil  (m«m- 
brana  puptilarit) ;  it  diMppears  about  the  seventh  or  eighth  month. 

The  ciliary  proeeasas  may  be  seen  in  two  wajs,  either  by  re- 
moviQR  the  iris  from  its  attachment  to  the  choroid,  when  a  mint 
view  of  the  processeB  will  be  obtained,  or  bv  making  a  transverae 
section  through  the  globe  of  the  eye,  when  thej  may  be  examined 
&om  behind,  as  in  fig.  330. 

They  conaist  of  about  eighty  triangular  folds,  about  one-third 
of  which  are  smaller  than  the  rest,  and  are  intereperaed  at  regular 
intervals.  They  have  the  same  structure  as  the  choroid,  being  com- 
posed of  a  vascular  network  and  an  internal  pigmentary  layer. 
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Their  periphery  ia  connected  with  the  ciliary  muscle  j  the  central 
bolder  is  free,  and  nearly  reaches  the  circumference  of  the  lens ;  the 
anterior  surface  corresponds  witb  the  uvea :  the  posterior  surface 
receives  the  folds  of  the  suspensory  ligament  of  the  lens.  Each  of 
the  larger  folds  measures  about  ^  of  an  inch  in  length,  and  ^  of  an 
inch  in  depth. 

INTERNAL  TUNIC— This  consists  of  the  retina,  with  its  con- 
tinuation forwards,  collnl  the  pars  eiliaru  rettiuc. 

Tlie  retina  is  the  inner  nervous  tunic  of  the  eye,  and  that  on 
which  the  imaMS  of  external  objects  are  produced.  It  is  in  contact 
by  its  eitemal  surface  with  the  pigmentarv  laj'er  of  the  choroid, 
and  by  its  internal  surface  with  the  hyaloid  membrane  of  the 
vitreous  humour.  It  is  firmly  attached  to  the  bock  part  of  the  eye 
by  means  of  the  retinal  arterv  and  fibres  of  the  optic  nerve  wbicll 
enter  it,  but  is  loosely  applied  to  the  inside  of  tbe  choroid  through- 
out the  rest  of  its  extent.  It  terminates  anteriorly,  a  little  behind 
the  base  of  the  ciliary  processes,  in  a  festooned  edge,  the  ora  lerratay 
but  from  this  edge  there  are  continued  forwards  over  the  ciliaiy 
processes  to  the  base  of  the  iiis,  some  peculiar,  elongated,  ntideated 
cells,  constituting  the  pari  ctiiarit  retMUK 


In  the  fresh  eye  the  retint  ii  of  t>  pale  pink  colour,  and  istnu- 


of  the  retina,  nearly  fa  the  Bsi«  of  tike  ere, 
is  a  spot  of  a  golden-yellow  colonr  wttctla 
^ufi«i  (called  by  Soemmering  Iwtbm  Wmu); 
it  ia  elliptical  inform,  with  alongdinnetv 
of  about  ^  of  an  inch,  and  short  dimeta 
J^  of  a  inch.  In  the  middle  of  tbii  ia  • 
depreuioD,  fovea  eentraiit,  where,  the  IC- 
tina  being  thinned,  the  pigmentan-  msttn 
*^  "ca^^ui^  ^"  °^  **  choroid  is  seen  throngh,  hence  it 
hat  the  appearance  of  being  a  fonmn, 
and  wftg  ao  described  bv  Soemmering.  This  ia  the  moet  senntiTt 
epot  of  the  retina,  and  being  placed  nearly  in  the  axu  of  theeje, 
Teceivea  the  image  of 
that  TMTt  of  an  object 
J  to  which  the  eye  i* 
directed,  and  of  which 
"^  the  moet  vivid  impn*- 
/  aion  ia  obtained. 
V  About  ^  of  an  inch 
to  the  inner  side  ot  tbe 
macnla  is  the  entraue* 
of  the  optic  nerve.  Heie 
there  ie  a  ah'cht  eleva- 
tion (colli  cuTnt  nerri 
opticiX  with  a  cnppol 
centre,  perforated  bv 
the  arteria  centraltf 
retinie ;  the  arterv  npoa 
entering  immediatel* 
breaking  np  into 
of  the  retina  from  which  the  power 
thickest  posteriori^'  in  the  imme- 
diate vicinity  of  the  optic 
g  nerve,  where  it  has  a  thick- 
ness of  Y^  of  an  inch,  but 
it  thins  as  it  passes  fo^ward^ 
lear  the  om  semta  mev 
o^^y  ^  '^^  (U)  inch. 
Stnicture.— The  external 
layer  of  the  retina  {baeiUarv 
layer)  was  fomierlv  called 
Jaeoo'i  membrane,  from  its 
having  been  described  by  Dr.  Jacob ;  it  consists  of  a  number  of 
peculiar  rod-like  bodies,  with  which  are  mingled  others  with  bulbous 
inner  citrcmitieB,  called  eone*.  The  relative  proportion  of  rods 
and  conea  differs  in  ditferent  porta  of  the  retina — thus,  in  the  yelluv 


:tloQ  of  Ihe  coat. 
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Bpot  the  rods  are  aLeent,  atid  the  cones  are  attenuated,  elongatei], 
and  crowded  ;  in  the  Deighbourhood  of  the  ora  serrala,  on  the  othei 
hand,  the rodaore  the  moatnume-  .  „ 

roua,  and  the  conea  are  inter- 
Bperaed  at  considerahle  intervals 
(fia.  334). 

The  middle  layer  consists  of 
several  strata  of  corpuacles  and 
molecules,  which,  upon  minute 
examination,  are  found  to  be 
divisible  into — (1)  an  outer  stra- 
tum, consisting  of  oval  corpuscles 
of  small  size,  many  of  which  are 
nucleated  Omter  graimlar  layer)  ; 
thej  have  oeen  divided  into  con* 
granida  and  rodgranaUt,  accord- 
ingas  they  ore  connected  with  one 
or  other  of  the  elements  of  the 
bacillory  layer ;  the  former  ore 
larger  than  the  latter,  and  ore 
closely  connected  to  the  bases  of 
the  cones,  while  the  rod  granules 
are  small,  tiansveraely  striated, 
and  distinct  from  the  bases  of 
the  rods  ;  (2)  neit  to  this  a  very 
narrow  b^d  uf  fine  molecules 
{oilier  moUcular  layer) ;  and  (3) 
internal  to  this  a  layer  of  larger 
corpuscles,  all  of  which  seem  to 
be  nucleated  (inner  granular  1 
layer).  The  granules  of  the  third 
laver  are  of  two  kinds,  namely, 
(0)  large  cells  with  two  processes 
or  poles ;  and  (p)  pale-edged  oval 
nuclei,  which  are  less  numerous, 
and  clearly  belong  to  the  connec- 


^Dlagrmm  of  Uw  tb-  -, ^-_ 

thD  ratfna-  A-  n»  stnictuRb 
■rtoWBd  in  lidi.  g.  BhowB  tin  Buppised. 
connKtion  between  the  campotunta  of 
the  Hvmil  Isyen.  i.  BacUUir  la;er 
{roclH  uid  conn).  3,  Outer  KTUiiilar 
layer.  3.  Outer  tueleculu-  L^er,  4. 
Jnoor  graaulHr  Uyer.  j.  Inner  mole- 
Culu-  lafar.  6.  l^yor  qI  uerva  cellg.  7. 
lAjer  oi  nerre  flbree.  a.  Plgmentuy 
Uyer  dT  the  choroid,  b.  Extorul  limit- 
ing membrsne.  c,  OonnBcUna  timbl- 
cube(roda.>[Hailer>    <t.  Intenulllmlt- 


The  inner  layer  of  the  retina 
consists  in  part  of  the  expanded 
fibres  of  the  optic  nerve,  and  in 
port  of  superadded  molecules  nnd  nerve  cells.  Immediately  in  con- 
tact with  the  inner  granular  layer  above  described  is  a  stratum  of 
fine  molecules  (inner  mcUcular  layeT\  and  next  to  this  one  or  two 
rows  of  multipolar  nerve  cells,  while,  most  internally,  the  fibres  of 
the  optic  nerve  form  a  thin  layer. 

These  structures  are  supported  by  a  network  of  connective  tissue, 
which  is  condensed  so  as  to  form  a  limiting  membrane  on  the  inside 
of  the  nerve  fibres,  and,  eitemally,  at  the  Esse  of  the  bacillary  layer. 

Besides  the  structntet  above  described,  there  ore  also  in  the  retina 


6xo  AQUSOUS  MXD  YJTBMOXJB  HUMOUBSL 

6ome  peculiar  filaments  called  tbe  TodB  of  MBIler.  These  mta 
to  be  connected  externally  with  rods  and  cones ;  some  few  hsTe  wea 
observed  to  join  the  cells  of  the  granular  lajersi  and  some  htre 
been  tniced  into  the  internal  limiting  membrane  ;  these  latter,  bow- 
ever,  are  most  likely  simple  filaments  of  the  connectiTe  stroma,  and 
not  tme  rods  of  Miiller.  It  is  supposed  that  these  elements  ecsmect 
the  rods  and  cones  with  the  fibres  of  the  optic  nerve,  being  oomisetod 
intermediately  with  the  cells  of  the  granular  layers  and  the  nulti- 

Eolar  cells  above  described  ;  hitherto,  however,  this  complele  chain 
as  not  been  satisfactorily  demonstrated. 

At  tlie  yellow  spot  the  retina  becomes  veiy  nracli  thinned,  and 
the  layers  of  which  it  is  composed  are  one  hy  one  suppressed,  until 
in  the  centre  of  the  spot  only  a  crowded  layer  of  attenuated  conea,  a 
few  cells  of  the  outer  granular  layer,  and  a  few  nerve-ceUs  arranged 
like  ])aveinent  enithelium,  remain.  At  the  entrance  of  the  optic 
nerve,  on  the  otner  hand,  the  bacillary  and  granular  layers  are 
absent,  and  the  layer  of  nerve  cells  exists  only  at  the  border  of  the 
colliculus  ;  the  nerve  fibres  are,  however,  numerous,  and  form  a  verr 
thick  layer. 

Vessels. — The  arteries  of  the  retina  are  chiefly  derived  from  the 
arteria  centralis  retinae,  which  enters  the  eye  in  the  centre  of  the 
optic  nerve,  and  breaks  up  immediately  into  branches,  which  ramifj 
for  the  most  part  in  the  inner  or  nervous  layers  of  the  retina,  the 
outer  layers  being  entirely  devoid  of  blood-vessels.  The  veins  haT« 
a  similar  distribution,  and  tenuinate  in  the  ophthalmic  vein.  The 
optic  nerve  and  its  termination,  the  optic  disc,  receive  only  a  few 
very  fine  branches  from  the  arteria  centralis,  being  chiefly  supplied 
by  vessels  running  inside  the  sheath  and  derived  j&x)m*the  short 
ciliary  arteries. 

The  refiracting  media  of  the  eye  are  the  aqtieous  and  vitretms 
humaursy  and  the  lensy  but  in  conjunction  with  these  we  shall  alsu 
describe  the  su^eiisory  ligament  and  capsule  of  the  lenSy  as  well  as  the 
catuil  of  Petit, 

The  aqueous  humour  fills  up  the  space  between  the  cornea  and 
the  capsule  of  the  lens  with  its  suspensory  ligament ;  it  is  a  weaklv 
albuminous  fluid,  with  an  alkaline  reaction,  and  a  specific  gravity 
very  little  greater  than  that  of  water.  The  anterior  chamber  is  the 
space  intervening  between  the  cornea  in  front,  and  the  iris  and  pupil 
behind.  The  2^<>sterior  chamber  was  formerly  described  as  the  space 
between  the  posterior  surface  of  the  iris  and  pupil  in  front,  and  the 
ciliary  processes,  suspensory  ligament,  and  lens  behind, — but  it  is 
now  known  that  the  iris  at  the  edge  of  the  pupil  is  in  absolute  con- 
tact with  the  capsule  of  the  lens,  so  that  the  term  must  be  restricteil 
to  the  triangular  interval  existing  between  the  ciliaiy  processes,  8U5- 
pensory  ligament,  and  iris,  at  the  attached  margin  of  the  latter. 

The  vitreous  humour  forms  the  principal  uulk  of  the  globe  of 
the  eye,  and  supports  the  delicate  retina  internally.  It  is  a  trans- 
parent and  hignly  albuminous  fluid,  enclosed  in  a  delicate  homf>- 
geneous  membrane,  the  hyaloid  membrane.    Hannover  supposed 
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that  Bepta  of  the  lydoid  membrane  alao  formed  caTitiea  for  the  eoi^ 
tained  fluid,  but  microscopic  exftmmation  has  BbowD  tbat  luch  is 
not  the  case  in  the  adult,  though  there  nndonbtedlj  are  fibrea  in  the 
centre  of  the  Titreous  in  the  fostna.  Scattered  through  ita  aubatanM 
RFC  a  number  of  corpuscles  of  various 
ahapes  and  sizes,  manj  eibibiting  amoe- 
boid movemeuta,  and  near  the  periphery 
eteUitte  and  spindle-shaped  cells  have 
been  described.  The  centre  of  the 
viireoue  is  traverBed  by  a  minute  canal 
(canal  of  StiUmg)  extending  from  the 
optic-nerve  entrance  to  the  back  of  the 
lens ;  it  is  filled  with  clear  fluid.  An- 
teriorly  the  hyaloid  is  connected  with  ^ 
the  posterior  part  of  the  capsule  of  the 
lenit,  end  forme  the  back  of  the  canal  of 
Petit — while  a  thickened  prolongation 
of  it  forms  the  suspensory  ligament  of  v 
the  lena.  "^ 

The  GiystaUine  lens  is  situated  im- 
mediately behind  the  pupil,  and  but  > 
rounded  by  the  ciliary  proceeaes,  which 
nearly  reach  its  margin.  It  is  more 
convex  on  its  posterior  than  its  anterior  y^  . 
surface,  and  is  embedded  in  the  anterior 
part  of  the  vitreous  humour,  from  which 
it  is  separated  by  the  hyaloid  membrane. 
It  is  invested  by  a  peculiar  transparent 
and  elastic  membrane,  the  eaptuU  of  th«  *™'' 
lent,  which  is  thicker  in  front  than  behind,  in  consequence  of  the 
Euspensory  ligament  joining  it  on  that  aspect  The  capsule  is  con- 
nected with  the  lens  in  front  bv  means  of^a  single  layer  of  "  (ifranalar 
anil  nucleated  polygonal  cells,"  which,  at  its  wlge,  become  continu- 
ous with  the  nucleated  fibres  of  the  lens  itself  (tig.  336).  The  lens 
ia  retained  in  its  place  by  means  of  the  auspensory  ligament,  to  be 
presently  described. 

Structure. — The  lens  consists  of  concentric  layers,  of  which  the 
external  are  soft,  the  next  firmer,  and  the  centrtJ  form  a  hardened 
nucleus.  They  are  best  demonstrated  by  boiling  or  by  immersion 
in  alcohol,  when  they  are  easily  separated  fromea^  other.  Another 
division  of  the  lens  takes  place  at  the  same  time  :  it  splits  into  three 
trian);ular  aegmenta,  having  the  sharp  edge  directw  towards  the 
centre,  and  the  base  towu^ls  the  circumference.  The  concentric 
laminfe  are  composed  of  minute  hexagonal  fibres,  united  with  each 
other  by  means  of  irregularly  serrated  edges,  the  serrations  of  which 
accurately  fit  into  each  other.  Some  of  the  superficial  fibres  possess 
nuclei,  which  are  usually  arranged  in  regular  Eonea,  and  are  contino- 
ous  in  series  with  the  nuclei  of  the  cells  between  the  capsule  and 
lens  anteriorly  (Babachin). 
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The  snspensorjr  ligament  of  the  lens — ^Retzins  (Zonule  of 
Zinn,  Zonula  ciliarisV— is  a  firm,  transparent  membrane,  which 
passes  from  the  fore  part  of  the  circumference  of  the  lens  to  join  the 
nydoid  memhrane  nearly  opposite  the  ora  serrata.  It  is  gathered 
up  into  numerous  plaits  which  fit  into  the  depressions  betm'een  the 
ciliary  processes,  and  when  withdrawn  cany  with  them  some  of  the 
pigment  which  covers  those  processes.  Stanctmally,  it  is  found  to 
consist  of  pale  longitudinal  parallel  fibres,  which  resemble  those  of 
elastic  tissue. 

Immediately  around  the  circumference  of  the  lens  is  a  triangular 
canal,  the  caJuJ  of  Petit,  about  a  line  and  a  half  in  breadtiL  It 
is  bounded  in  front  by  tne  suspensory  ligament ;  behind  by  the 
hyaloid  membrane ;  and  within  oy  the  bolder  of  the  lens. 

VESSELS  AND  NERVES  OF  THE  QLOBE  OF 

THE  EYE. 

The  vessels  of  the  globe  of  the  eye  are  the  long,  short,  and  anterior 
ciliary  arteries,  and  the  arteria  centralis  retince. 

The  long  ciliary  arteries,  two  in  number,  pierce  the  posterior 
part  of  the  sclerotic,  and  pass  forwards  on  each  side,  between  that 
membrane  and  the  choroid,  to  the  base  of  the  ciliary  processes 
where  each  di\ide8  into  two  branches,  which  form  an  elaborate  net- 
work in  the  substance  of  the  ciliary  processes  and  iri&  The  ahoft 
ciliary  arteries  pierce  the  posterior  part  of  the  sclerotic  coat,  and 
are  distributed  to  the  middle  layer  of  the  choroid  membrane  (timica 
Ruvschiana). 

I'he  anterior  ciliary  are  branches  of  the  muscular  arteries ;  they 
enter  the  eye  just  behind  the  junction  of  the  cornea  and  sclerotic, 
and  join  the  anastomotic  circle  of  the  iri&  It  is  the  congestion  of 
these  latter  arteries,  in  iritis,  that  gives  rise  to  the  peculiar  red 
zone  round  the  circumference  of  the  cornea.  The  distribution  of 
the  arteria  centralis  retinsB  has  been  already  described. 

The  nerves  of  the  eyeball  are — the  optic,  two  ciliary  nerves  from 
the  nasal  branch  of  the  ophthalmic,  and  the  ciliary  nerves  from  the 
ophthalmic  ganglion.  The  optic  nerve  has  an  outer  sheath  con- 
tinuous with  the  sclerotic  and  derived  from  the  dura  mater,  and  an 
inner  sheath  which  it  receives  from  the  arachnoid.  Between  these 
is  the  subvaginal  space^  continuous  with  the  subdural  space  of  the 
cranial  cavity. 

DEVELOFMENT  OF  THE  EYE. 

The  important  circumstance  to  note  in  connection  with  the  de- 
velopment of  the  eye  is — that  whereas  the  globe  of  the  eye  and  the 
vitreous  humour  are  formed  from  those  small  lobes  siven  off  from 
the  anterior  cerebral  vesicle,  and  known  as  the  optic  lobes — the  an- 
terior part  of  the  eye,  including  the  crystalline  lens,  cornea,  and 
iris,  is  developed  ixom  Xlki^  in^^gkimeutary  structures  of  the  fSace. 
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ORGAN  OF  HEARING. 

The  apparatiis  of  hearing  is  composed  of  three  parts,  external  ear, 
middle  ear  or  tympanum,  and  internal  ear  or  labjrinUi. 

EXTERNAL  EAR. 

The  external  ear  consists  of  two  portions,  the  pinna  and  meatus ; 
the  former  representing  a  kind  of  funnel  which  collects  the  vibra- 
tions of  the  atmosphere  producing  sounds,  and  the  latter  a  tube 
which  conveys  the  vibrations  to  the  tympanum. 

The  PINNA  presents  a  number  of  folds  and  hollows  on  its  sur- 
face, which  have  different  names  assigned  to  them.  Thus,  the 
external  folded  margin  is  the  helix  (Ai^,  a  fold).  The  elevation 
parallel  with  and  in  tTont  of  the  helix,  is  the  antihelix  Urrl,  oppo- 
site). The  pointed  process,  projecting  like  a  valve  over  the  opening 
of  the  ear,  from  the  face,  is  the  tnMgps  {^pdyot,  a  goat),  probably 
from  being  sometimes  covered  with  bristly  hair  like  that  of  a  goat ; 
and  a  tubercle  opposite  this  is  the  antitragUB.  The  lower  depen- 
dent and  fleshy  portion  of  the  pinna  is  the  loboloa.  The  space 
between  the  helix  and  antihelix  is  named  the  fossa  of  the  heliz 
(scaphoid  or  innominate  fossa).  Another  depression  at  the  upper 
extremity  of  the  antihelix,  produced  by  a  birurcation  of  that  ndlge, 
is  the  fossa  of  the  antihelix  (oval  or  triangular  fossa) ;  and  me 
lar^  central  space,  to  which  all  the  channels  converge,  tne  concha, 
which  opens  directly  into  the  meatus. 

The  pinna  is  composed  of  iniegument^  fibro-carUlage^  ligaments,  and 
muscles. 

The  integument  is  thin,  contains  an  abundance  of  sebaceou 
glands,  and  is  closely  connected  with  the  fibro-cartilage. 

The  flbro-cartilage  gives  form  to  the  pinna,  and  is  folded  so  as 
to  produce  the  various  convexities  and  grooves  which  have  been 
described  on  its  surface.  The  helix  begins  in  the  concha,  and  par- 
tially divides  that  cavity  into  two  parts ;  on  its  anterior  boraer, 
where  it  commences  its  curve  upwaros,  is  a  tubercle  or  spine,  and  a 
little  above  this  a  small  vertical  fissure,  the  Assure  of  the  helix. 
The  termination  of  the  helix  and  antihelix  forms  a  lengthened 
process,  the  processus  caudatus,  which  is  separated  from  the 
concha  by  an  extensive  fissure.  On  the  anterior  surface  of  the 
tragus  is  another  fissure,  the  fissure  of  the  tragus ;  and,  in  the 
lobulus,  the  fibro-cartilage  is  wanting.  The  fibro-caitilaj^e  of  the 
meatus  is  divided  from  the  concha  by  several  fissures  (fissures  of 
Santorini),  and  at  the  upper  and  anterior  part  of  the  cylinder  is 
a  considerable  space,  which  is  closed  by  muscular  and  ligament- 
ous fibres ;  it  is  firmly  attached  at  its  termination  to  the  processus 
auditorius. 

The  ligaments  of  the  external  ear  are  those  which  attach  the 
pinna  to  the  side  of  the  head — viz.,  anterior,  posterior,  and  li^fuxi&\iLt» 


6i4 


UUaOLBB  OF  THB  FINHJL 


of  tbe  tnizuB  ;  and  those  of  the  fibro- cartilage,  nrhicli  serve  to  m- 
serve  its  fiililB  and  connect  the  oppoeite  margiiui  of  th«  GMniei.  nt 
latter  are  two  in  number,  the  ligament  between  the  concha  umI 
proceMQS  caudatai,  and  the  broad  ligament  which  extend*  fnao  the 
upper  iJiar^n  of  the  fibro-cortilags  of  the  tragna  to  the  helix,  4wl 
completes  tbe  meatos. 
The  proper  mnades  of  the  pinna  are  the — 


Major  helicia. 
Minor  helicis, 
Trogicus, 


AntitTagicoB, 
TransTenas  aoricnlK^ 
Obliqnaa  aaiiai 


The  major  helicia  is  a  tuurow  band  of  muKoIsr  Gbno  ntnated 
on  the  anterior  border  of  the  helix.  It  arises  from  the  nose  of  the 
helix,  and  u  inaertcd 
into  the  anterior  border 
of  that  fold. 

The  minor  btiidl  u 
placed  npon  the  anteiior 
estremitj  (cms)  (i  the 
helix,  at  its  commence- 
ment in  the  fowa  of  the 
concha. 

The  tovgicns  is  a  thia 
quadrilateral  layer  of 
muscular  fibres,  situated 
on  the  tragUB,and  having 
a  vertical  direction. 

Tbeantitracicni 
arises  from  the  antitn- 
gus,  and  is  inaertad  into 
the  posterior  snrface  of 
the  proceasus  caDdatni 
of  the  helix. 

The  tr&iiBTerailt 
anricnla,    partlj    ten- 


partly    ten- 

cular,     extends     trans- 

I'  verselj  from   the   con- 

^  veiity  of  the  concha  to 

[  tha  that  of  the  helix,  on  the 


—The  pinna  k. 

allclH.    1.  Spins  hollcli, 

hsllci.,    s^  Antih 

tnbena  luriculun.    14.  Attollen*  BurlniluD.    15,   pinna. 

.,.  Htoorhdioliu  .8.T«gteu^  "■  ■*""'™«*™  (Tod)  if,  a Inlall  band  of 
fibres  paasini;  between  the  upper  part  of  the  convexity  of  the  concha 
and  the  convexity  immediately  above  it. 

Diauctlon. — in  the  recent  temporal  bone  the  external  auditory 
ineatDS  may  be  exsminod  by  cutting  away  with  the  saw  the  squamous 
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portion  of  the  bone  in  front  of  the  fiaeure  of  Olaaer,  and  then  remov- 
ing; with  bone  forceps  the  auteriot  wall  of  the  meatus,  excepting  the 
portion  which  gupporta  the  memtwana  tympani. 

The  MEATUS  AUHITOBraS  is  a  canal,  partly  cortilaginoue 
and  partly  OMeous,  about  an  inch  in  length,  which  eztenda  invania 
and  a  little  forwards  from 
the  concha  t*  the  tym- 

in  the  middle  than  at 
each  extremity,  forms  an 
ovsl  cylinder,  the  long 
diameter  being  vertical, 
ie  directed  a  little  for- 
wards,   and    ia    alightly 
curved  on  itself,  the  con- 
cavity   looking     down- 
wards.     In  consequence 
of  the  obliquity  of  the 
raembiana  tympani,  the 
floor  of  the  c^ial  ia  « 
little  longer  than  its  looL 
The  cartilafrinouB  por- 
tion of  the  tube  forms  s 
little  less  than  half  the 
passaee.  The  osseous  por- 
tion has  been  described 
in   connection   with   the 
temporal  bon&    The  skin 
of  the  meatus  is  very  thin, 
especially    towards    the  Fio.  jii 
bottom  of  the  pass^e ;     ^^ 
after  maceration  in  water,     at  tb 
the  epithelial  lining  fre- 
quently comes  away  as  a     ^  u«  m»tu'.,    7.  Aperture  of 
complete  and  very  deli-     AttrehBuiauriouiam.  ».  Attoiimk  .u.^"—....  .* 
cate  pouch-     Some  rtiff     f^'Su^l  "wJSl  "'  '*™*'""  .umuiB. 
short  hairs  are  also  found     "' 

in  its  interior,  which  stretch  across  the  tube,  and  prevent  the 
ingresa  of  inaecta  and  duet  In  the  substance  of  its  lining  mem- 
brane are  a  number  of  cerumtnotu  gland*,  which  secrete  the  wax  of 

VeBsala  and  Nerves. —The  pinna  is  plentifully  supplied  with 
arUrUe;  by  the  anterior  auricular  from  the  temporal,  by  the  poste-  ■ 
rior  auricular  from  the  external  carotid,  and  by  a  branch  from  the 
occipital  artery. 

its  uerres  are  derived  from  the  auriculo- temporal  of  the  fifth, 
the  posterior  auricular  of  the  facial,  and  the  auncularis  magnus  of 
the  cervical  plexus. 
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MIDDLE  EAR  0£  TTMPANXriL 

Dissection. — In  a  fresh  specimen  in  which  the  meatoi  has  been 
displayed  in  the  manner  above  described,  it  is  onlj  necessazy  to 
remove  with  bone  forceps  the  roof  of  the  tympanam,  taking  care  to 
avoid  injuring  the  memorana  tjmpani,  chorda  tympani  nerve,  and 
chain  of  small  bones. 

The  tympanum  is  an  irregular  cavity  hollowed  out  in  the  base  of 
the  petrous  bone,  and  placed  between  the  membrana  tympani  exter- 
nally and  the  labvrinth  within.  It  is  narrow  below  and  in  front,  and 
wider  above  and  behind,  and  communicates  behind  with  the  mutoid 
cells,  internally  with  the  vestibule  and  scala  tympani,  and  in  front 
by  means  of  the  Eustachian  tube  with  the  pharynx.  It  is  described 
as  having  a  roo/ j^tegmen  tympani)  and  a  fiwr^  uie  former  consisting 
of  a  thin  plate  ot  bone  separating  the  cavity  ftom.  the  middle  foesa 
of  the  skull,  and  the  latter  being  formed  by  the  roof  of  the  jugnltf 
fosstu  The  oxiitr  icall  corresponds  throughout  greater  part  of  its 
extent  to  the  membrana  tpnpani  and  the  ring  of  bone  surrounding 
it ;  in  front  of  the  latter  is  the  irregular  slit  called  fissure  of  Gltuer^ 
which  gives  passage  to  the  laxator  tympani  muscle  and  anterior 
tym])anic  artery,  and  in  infancy  lodges  the  long  process  of  the 
malleus  (procesi^us  gracilis) ;  at  the  inner  extremity  of  this  fissure  i« 
a  small  amal  (canal  of  Huguier)  which  giA'es  passaoe  to  the  chorda 
tympani  nerv^e.  The  inner  wall  separates  the  cavity  of  the  tym- 
panum from  the  internal  ear ;  it  is  rough  and  irregular,  and  is  more 
extensive  than  the  outer  walL  It  is  marked  at  its  upper  part  by  a 
ridge  formed  by  the  aqutciluctus  Fallopii ;  beneath  this  is  an  oval 
opening,  fenestra  ovalis,  which  lodges  tne  foot  of  the  stapes ;  next 
a  rounded  prominence  due  to  the  projection  of  the  first  turn  of  the 
cochlea,  and  called  the  promontory y  and  below  this,  near  the  floor  of 
the  caA'ity,  a  circular  opening,  fenestra  rotunda^  which  communicates 
with  the  scala  tympani  of  the  cochlea.  At  the  back  part  of  this  waU, 
behind  the  fenestra  ovalis,  is  a  conical  projection  named  the  pyramid; 
it  contains  the  stapedius  muscle,  the  tendon  of  which  escapes  through 
a  small  opening  near  its  summit.  The  posterior  wall  is  irregular,  and 
has  several  small  openings  which  communicate  with  the  mastoid 
cells.  The  anterior  extreviity  is  narrow,  and  has  opening  into  it  two 
canals  separated  by  a  lamella  of  bone  (processus  cochleanformis),  the 
lower  and  larger  being  the  commencement  of  the  Eustachian  tube, 
and  the  upper  and  smaller  containing  the  tensor  tympani  muscle. 

The  cavity  of  the  tympanum  is  lined  by  mucous  membrane  con- 
tinuous with  that  of  the  Eustachian  tube  and  pharynx  :  it  covers 
the  walls  of  the  cavity  including  the  membrana  tympani,  is  reflecteil 
over  the  ossicles  ana  chorda  tympani  ner\'e,  and  is  continued  into 
the  mastoid  cells  to  form  their  lining  membrane.  The  epithelium 
is  for  the  most  part  columnar  and  ciliated,  but  the  roof;  promon- 
tory, ossicles,  and  membrana  tympani  are  covered  by  flattened 
non-ciliated  cells. 
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The  metnliraiia  tTinpuii  U  e.  tbia  and  Hmi-traDsparent  mem* 

brane  of  an  oral  shape,  ita  long  diameter  being  vertical.  It  is  in- 
eerted  into  a  groove  situated  around  the  circumference  of  tbe  meatus, 
near  ita  termination,  and  is  placed  obliquely  across  the  area  of  that 
tube,  the  direction  of  the  obliquity  being  downwards  and  inwards. 
It  is  concave  towards  the  meatus,  convex  towards  the  tympanom, 
and  composed  of  three  layert ;  ezternal,  or  epithelial,  continuous  with 
the  integument  of  the  meatus  ;  middle,  fibrous,  the  fibres  of  whic'h 
radiate  from  the  handle  of  the  malleus ;  and  iTiternat,  mucous, 
derived  from  the  mucous  lining  of  the  tympanum. 

The  tympanum  contains  three  small'  bones,  osdenla  BrUditns— 
viz.,  the  malleus,  incus,  and  stapes. 

The  maUens  [hammer)  conaists  of  a  head,  neck,  handle  (manu- 
brium), and  two  procesaes,  long  (fnxeinu  gracilii),  and  Aari  (proccMut 

Pio.  ^30.— IHagruu  of  the  «r. 
p.  Pfuru.  I.  TTmlauium. 
I.  Liibyhnlh,  1.  upper  put 
of  the  hsUi.    1.  AutUicUx. 

3.  Trugua.      4-   Aotitra^i*. 

4.  Lobule.  6.  Concha.  7. 
Upper  pert  of  the  foeee  of  tng 
utibelli.  S.  HHtiu.  q. 
HqrabmnA  t^mpAnl^  dirlded 
l^  tho  eeotiun.  ,o"^-"— - 
little  bonee,  crotsln 

of  Ihe  eUpea  blocki  up  the 


the  n,..told  colli.     1,. 
taahlm  tube  ;  the  little  ' 

{■ueaffA  to  the  tjnipiuiiini. 
14.  Veetlbule.  15.  Tbrae 
•smlclrcuUr  canili.  horlioa' 
tel,  perpendicular,  end  ob- 
lique.     16.  AmpuU 

canal.    17.  Cochlea 

fobSl   which  com 


irwii).  The  manubrium  is  connected  with  the  membrona  tympani 
by  ita  whole  length,  extending  below  the  central  point  of  that  mem- 
brane. It  lies  beneath  the  mucous  layer  of  the  membrane,  and 
ent  to  which  tl 


serves  as  a  point  ol 


1  the  radiating  fibres  of  the 


0  the  laiator 

tvmpani  muscle ;  in  the  adnlt  it  is  in  great  measure  converted  into 
ligamentous  tissue,  hence  it  no  longer  deserves  the  title  of  procewos 
gracilis,  and  Helnilioltz  proposes  to  call  it  pnetMU  Fotiamu.    Th* 
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Bhort  process  is  a  conical  elevation  at  the  jnnction  of  the  manubriiim 
with  tne  rest  of  the  bone ;  into  it  is  inserted  the  f^ndon  of  the  ttnata 
tymoani.    The  head  of  the  bone  articulates  with  the  incoflL 

The  incilB  (anvU)  is  named  from  an  imagined  resemblance  to  in 
anviL     It  has  also  been  likened  to  a  bicuspid  tooth,  haying  one 

root  longer  than,  and  widel j  aepartfed 
from,  the  other.  It  consists  <^  two 
processes,  united  nearly  at  rig^t  an^ea, 
and  at  their  junction  forming  a  flattened 
body,  which  articulates  wiUi  the  head 
of  the  malleua  The  short  process  is 
attached  to  the  marsin  of  the  opening 
of  the  mastoid  cells  by  means  of  a  liga- 
ment ;  the  long  process  descends  neszlT 
parallel  with  the  handle  of  the  malleus, 
and  curves  inwards  near  its  termina- 
tion. At  its  extremity  is  a  small  glo- 
bular projection,  the  oB  orbieQlaiti 
which  m  the  foetus  is  a  separate  piece, 
but  becomes  anchylosed  to  the  long 
process  of  the  incus  in  the  adult ;  thia 
Pio.  340.— Small  bones  of  the  tym-   process  articulates  with  the  head  of  the 

pautim.     A.  Incus,     b.  Malleus,    stapes. 

Btapes.    I.  Processus  grraciii*  of  to  whicii  it  bears  a  close  resemblance. 

themalleus    7.  Processus brevla.    Jts  head  articulates  with  the  OS  orbi- 

3.  Os  orbicuiare.  ^^^^^^  ^^^  ^^  ^^^  branches  (cruro) 

are  connected  by  their  extremities  with  a  flat,  oval-shaped  plate, 
representing  the  foot  of  the  stirrup.  The  foot  of  the  stirrup  is  re- 
ceived into  the  fenestra  oval  is,  to  the  margin  of  which  it  is  connected 
by  means  of  a  ligament ;  it  is  in  contact,  by  its  surface,  with  the 
membrana  vestibuli,  and  is  covered  in  by  the  mucous  lining  of  the 
tympanum.  The  neck  of  the  stapes  gives  attachment  to  the 
stapedius  muscle. 

The  oBsicula  auditds  are  retained  in  position  and  moved  upon 
themselves  by  means  of  ligaments  and  muscles. 

The  ligaments  are  four  in  number;  the  gmpevuory  liffameni  of 
the  malletiSj  which  is  attached  by  one  extremity  to  the  upper  wdil 
of  the  tympanum,  and  by  the  other  to  the  head  of  the  malleus ;  the 
anterior  ligament  of  the  malleti^  a  broad  and  strong  band  which 
connects  the  anterior  wall  of  the  tympanum  with  the  malleus,  in  a 
line  extending  from  the  base  of  the  processus  Folianus  to  the  head ; 
the  posterior  ligament  of  Uie  incus^  a  short  and  thick  band,  which 
serves  to  attach  the  extremity  of  the  short  process  of  that  bone  to 
the  margin  of  the  opening  of  the  mastoid  cells ;  and  the  namufsr 
ligament  which  connects  the  margin  of  the  foot  of  the  stapes  with 
the  circumference  of  tlie  fenestra  ovalis ;  it  is  continuous  with  the 
periosteum  of  the  vestibular  wall  and  with  that  covering  the  foot  of 
the  stapes. 
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Between  the  head  of  the  malleiu  and  the  incu8,  and  between  the 
incus  and  stapes,  there  are  distinct  joints ;  the  bones  beii^;  united 
by  ligamentE,  the  osaeous  sor&ces  coated  with  cartilage,  and  the 
joints  lined  by  complete  synovial  membnuiea. 

The  mnscles  of  tlio  t^npumm  are  four  in  number,  the — 
Tensor  tjnipani,  Lazator  tympani  minor, 

Lozator  tympttni.  Stapedius. 

The  tensor  tympuil  aritei  from  the  spinous  process  of  the 
sphenoid,  the  petrous  portion  of  the  temporal  bone  and  the  Eus- 
tachian tube,  and  posses  forwards  in  a  distinct  canal,  separated  from 
the  tube  by  the  processus  cochleariformiB,  to  be  iiuerted  into  the 
inner  part  of  the  handle  of  the  malleus  near  its  base. 

The  lazator  tympani  arua  from  the  spinoQs  process  of  the 
ephenoid  bone,  and  passes  throncfh  an  opening  in  the  firanre  of 
dlaser,  to  be  interUd  into  the  neck  of  the  malleus,  just  above  the 
root  of  the  proceSBUa  gracilis.  This  is  regarded  as  a  ligament  by 
some  anatomists. 

The  lazator  tjrmpanl  minor  (posterior  ligament  of  the  malleus) 
arius  from  the  upper  mtii^n  of  the  meatus,  and  ie  inierttd  into  the 
handle  and  processus  brevis  of  the  malleus.  This  is  regarded  aa  a 
ligament  by  some  anatomists. 

The  BtaimdlnB  arimt  from  the  interior  of  the  pyremidj  and 
descending  part  of  the  aquteductus  Fallopii ;  it  becomes  tendmons, 
and  escapes  from  the  summit  of  the  pyramid  to  be  inserted  into  the 
neck  of  the  stapes. 

ActionB.^The  action  of  the  tensor  am)  laxator  tympani  muscles 
ja  Bufficientiy  indicated  by  their  names,  but  that  of  the  stapedius  is 
more  difficult  to  underatand.  It  seems,  however,  evident  that  by 
its  contraction  it  will  tend  to  pull  the  foot  of  the  stapes  out  of  the 
fenestra  ovalis,  and  maytbus  prevent  too  forcible  excitation  of  the 
delicate  internal  ear.  The  stapedius  is  supplied  by  a  branch  from 
the  facial  nerve,  and  it  ia  noteworthy  that  in  cases  of  intra-cranial 
paralysis  of  the  facial  there  is  often  intolerance  of  loud  sounds. 

Foramina.— The  openings  in  the  tympanum  are  ten  in  number, 
Jive  large  and  j!tw  tmaUj  they  are — 

Large  Openings.  Small  Oponings. 

Meatus  auditorins.  Entrance  of  chorda  tympani, 

Fenestra  ovalia,  Exit  of  chorda  tympani. 

Fenestra  rotnndo,  For  the  laxator  tympani, 

Mastoid  cells.  For  the  tensor  tympani, 

Eustachian  tube.  For  the  atapediua. 

The  opening  of  the  me&tns  anditoiins  has  been  already  de< 

The  fenestra  ovidls  (fenestra  vestibuli)  is  a  reniform  opening, 
situated  at  the  bottom  of  •  small  oval  fosn  (pelvis  ovalisX  in  tM 
upper  part  of  the  inner  wall  of  the  tympeanm,  directly  opposite  the 
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meatus.  The  long  diameter  of  the  fenestra  is  horizonta],  and  its 
convex  borders  directed  upwards.  It  is  the  opening  of  ooDmmnicft- 
tion  between  the  tympanum  and  vestibule,  and  is  closed  bj  the  foot 
of  the  stapes  and  by  tne  lining  membrane  of  both  cavities. 

The  fenestra  rotunda  (fenestra  cochleae)  is  somewhat  triangular 
in  form,  and  situated  in  the  inner  wall  of  the  tjmpanam,  below  ai^l 
rather  posteriorly  to  the  fenestra  ovalis,  from  which  it  is  separated 
bv  a  bony  elevation,  called  the  promontory ;  it  lies  at  the  Dotti4ii 
of  a  funnel-shaped  depression,  and  serves  to  establish  a  commnnie&- 
tion  between  the  tympanum  and  cochlea.  In  the  fresh  subject  it  ia 
closed  by  a  proper  membrane  (ul  tympani  secundaria)  as  well  as  br 
the  lining  of  both  cavities. 

The  mastoid  cells  are  numerous,  and  occupy  the  whole  of  the 
interior  of  the  mastoid  process  and  part  of  the  petrous  bone.  Ther 
communicate  by  a  large  irregular  opening  with  the  upper  and  ba^ 
part  of  the  tympanum. 

The  Eustachian  tnbe  is  a  short  canal  about  an  inch  and  three- 
Quarters  in  length,  extending  obliquely  between  the  pharynx  and 
tne  anterior  circumference  of  the  tympanum.  It  is  directed  down- 
wards, forwards,  and  inwards,  and  opens  anteriorlv,  behind  the  in- 
ferior meatus  of  the  nose,  into  the  pharynx.  It  consists  of  an 
osseous  and  a  fibro-cartilaginous  portion,  the  former  of  which  has 
been  already  described  in  connection  with  the  temporal  bone.  The 
cartilage  of  the  Eustachian  tube  is  of  a  triangular  form,  having  ita 
inferior  angles  rolled  up  towards  each  other,  but  leaving  between 
them  a  gap  on  the  under  side,  which  is  filled  up  with  fibrous  tissue. 
The  tube  is  narrow  where  it  opens  into  the  tympanum,  but  expands 
anteriorly,  so  as  to  become  wide  and  trumpet-shaped. 

The  smaller  openings  serve  for  the  transmission  of  the  chorda 
tympani  ner^^e,  and  three  of  the  muscles  of  the  tympanum. 

The  opening  by  which  the  chorda  tympani  enters  the  tympanum 
is  at  about  the  middle  of  its  posterior  vkUI,  and  near  the  root  of  the 
pjTamid.  The  opening  of  exit  for  the  chorda  tympani  is  at  the  inner 
end  of  the  fissure  of  Glaser  in  the  outer  vxUl  of  the  tympanum.  The 
nerve  is  usually  contained  in  a  canal  (called  the  canal  of  Hugwa) 
distinct  from  the  fissure  of  Glaser. 

The  opening  for  the  laxator  tympani  muscle  is  situated  in  the 
fissure  01  Glaser,  in  the  otUer  wall  of  the  tympanum.  The  oprntn^ 
for  the  tensor  tympani  muscle  is  in  the  anterior  wally  imm^iately 
below  the  opening  of  the  Eustachian  tube.  The  opening  for  the 
stapedius  muscle  is  at  the  apex  of  a  conical  bony  eminence,  the 
pyramid,  which  is  situated  at  the  back  part  of  the  %nner  wall  of  the 
tympanum,  immediately  behind  the  fenestra  ovalis. 

Directly  above  the  fenestra  ovalis  is  a  rounded  ridge  formed  by 
proiection  of  the  aquasductus  FcUlopii,  Beneath  the  fenestra  ovalis 
and  separating  it  from  the  fenestra  rotunda  is  the  promontory^  a 
rounded  prominence  formed  by  the  projection  of  the  first  turn  of 
the  cochlea.  It  is  channelled  on  its  surface  by  three  small  grooves 
which  lodge  the  three  tympanic  branches  of  Jacobson's  nerve. 
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The  foramina  and  processes  of  the  tympanum  may  be  arranged, 
according  to  their  situation,  into  four  groups  : — 


1.  In  the  external  wall,  from  above  downwards,  are  th 

Meatus  auditorius,  closed  by  the  membrana  tjmpani, 
Fissure  of  Glaser, 
Canal  of  Huguier. 

2.  In  the  inner  wall  are  the — 

Kidge  of  the  aquseductus  Fallopii, 

Fenestra  ovalis. 

Pyramid, 

Promontory,  with  the  grooves  for  nerves, 

Fenestra  rotunda. 


3.  In  the  posterior  waU  are  th< 

Opening  of  the  mastoid  cells, 
Opening  for  Jacobson's  nerve, 
Opening  of  entrance  of  chorda  tympanL 


4.  In  the  anterior  wall  are  th( 

Canal  for  tensor  tympani  muscle, 
Eustachian  tube. 

Vessels  and  Nerves. — The  arteries  of  the  trmpanum  are  the 
anterior  tympanic  from  the  internal  maxillary,  the  tympanic  from 
the  internal  carotid,  the  stylo-mastoid  from  the  posterior  auricular, 
and  the  petrosal  from  the  middle  meningeal ;  occasionally  there  is 
also  a  small  branch  of  the  ascending  pharyngeal,  which  ascends  by 
the  side  of  the  Eustachian  tube  to  reach  the  tympanum.  The  veins 
terminate  in  the  middle  meningeal  and  pharyngeal  veins,  which 
form  a  plexus  near  the  articulation  of  the  lower  jaw,  and  empty  into 
the  internal  jugular  vein. 

The  nerves  are — i.  Minute  branches  of  the  facial  distributed  to  the 
stapedius  muscle.  2.  The  chorda  tympani  nerve,  which  leaves  the 
facial  nerve  near  the  stylo-mastoid  foramen,  and  arches  upwards  to 
enter  the  tympanum  at  the  root  of  the  pyramid  ;  it  then  passes  for- 
wards between  the  handle  of  the  malleus  and  lone  process  of  the 
incus  to  reach  the  canal  of  Huguier,  through  whicn  it  escapes.  3. 
The  tympanic  plexus,  formed  bv  the  tympanic  branch  of  the  glosso- 
pharyngeal (Jacobson's  nerve),  nlaments  from  the  carotid  plexus,  the 
lesser  petrosal  nerve  from  the  otic  ganglion,  and  a  branch  from  the 
greater  petrosal  nerve.  The  branches  of  the  plexus  lie  in  shallow 
grooves  on  the  surface  of  the  promontory,  and  contain  numerous 
ganglion  cells,  both  in  the  course  of  the  nlaments  and  at  the  points 
where  they  unite  ;  they  are  distributed  to  the  mucous  membrane  of 
the  tympanum,  Eustacnian  tube,  and  mastoid  cells.  4.  A  filament 
from  the  otic  ggmglion  to  the  tensor  tympani  muscle. 
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INTEBNAL  EAR. 

The  internal  ear  is  called  the  labyrinth,  from  its  oomplezitr;  it 
consists  of  an  osseous  cavity  and  certain  membianous  struclureB 
contained  therein,  the  latter  constituting  the  membzanous  Ubj- 
rinth.  

The  OSSEOUS  LAB7BIKTH  presents  a  seriea  of  cavities^  which 
are  channelled  in  the  substance  of  the  petrous  j>ortiQZi  of  the  tem- 
poral bone,  and  is  situated  between  the  cavity  otthe  tTinpanum  and 
the  meatus  auditorius  intemus.  It  is  diviaed  into  three  useqiul 
portions  ;  these  are  th< 


Vestibule,  Semicircular  canals.  Cochlea. 

The  vestibule  is  the  central  part  of  the  osseous  labyrinth ;  it  ii 
irregularly  ovoid  in  shape,  and  a  little  flattened  from  without  in- 
wards. In  front  it  communicates  with  the  cochlea,  and  behind 
with  the  semicircular  canals ;  its  outer  wall  separates  it  from  the 
cavity  of  the  tympanum,  and  its  inner  wall  corresponds  to  the 
bottom  of  the  meatus  auditorius  intemus. 

In  the  outer  wall  there  is  seen  the  reniform  opening  of  the  fen- 
estra ovalis,  the  margin  of  which  presents  a  prominent  ring  towaixis 
the  vestibule ;  it  is  closed  in  the  recent  state  by  the  foot  of  the 
stapes  and  its  annular  ligament,  as  well  as  by  the  lining  membruie 
of  the  labyrinth  and  a  special  membrane  (membrana  secundaria). 

In  the  anterior  part  of  the  inner  wall  is  a  circular  depression 
which  corresponds  to  the  posterior  segment  of  the  cul-de>8ac  of  the 
internal  meatus ;  it  is  called  fovea  hemimheriai,  and  is  pierced 
by  a  cluster  of  openings  (maetUa  cribrosa)  through  which  pass  fila- 
ments of  the  vestibular  branch  of  the  auditory  nerve,  and  twigs 
of  the  auditory  artery.  Behind  this  is  a  small  ridse  (crista  vetH- 
&u/i),  and  the  commencement  of  a  small  canal  called  the  aqua- 
ductus  vettibiUiy  containing  a  tubular  membranous  sheath  and  a  small 
vein. 

In  the  roof  is  another  depression  of  oval  form  called  fovea  hemi- 
dlipticay  it  is  separated  from  the  fovea  hemispherica  by  a  slight 
ridge. 

Posteriorly,  the  five  openings  of  the  three  semicircular  canals  are 
observed,  the  oblique  and  perpendicular  canals  joining  by  one 
extremity  and  so  entering  by  a  common  opening. 

In  front  the  vestibule  opens  into  the  cochlea  by  means  of  a  wide, 
funnel-shaped  opening,  called  apertura  sealtB  vestihulce. 

The  openings  of  the  vestibule  may  be  arranged,  like  those  of  the 
tympanum,  into  large  and  small. 

The  large  openings  are  seven  in  number : — 

Fenestra  ovalis, 

Apertura  scalse  vestibuli, 

¥vve  o^'smi*^  of  the  aemiciicular  canals* 


asMwaauLAA  oanals-ooohlba. 
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Th«  smitll  openinp  ate  three  : — 

AqufeductuB  veatibuU, 
Openings  for  small  arteries. 
Openings  for  filaments  of  the  auditoiy  nerve. 
The  SEMIOIBOnLAB  OANALB  are  three  bony  vmafifit  com. 
municBting  with  the  vestibule,  into  which  thej  open  by  both  their 
extremitiea.    Near  one  extremity  of  each  of  the  canals  is  a  dil^atdon 
of  its  cavity  which  ia  called  an  ampalla. 

1.  The  superior  or  petpendlcnUr  canal  is  directed  truurvenely 
across  the  petrous  bone,  and  forms  that  prominence  on  its  anterior 
surface  which  we  have  already  described.  It  commences  by  means 
of  an  ampnlla  in  the  upper  part  of  the  Testibule,  and  terminates 
posteriorly  by  joining  with  the  oblique  canal,  and  forming  a  common 
canal  which  opens  into  the  back  part  of  the  vestibule. 

2.  The  poBteriOT  or  oblique  canal  coirespondB  with  the  posterior 
part  of  the  petrous  bone  ;  it  commences  by  an  ampullary  dotation 
in  the  posterior  part  of  the  vestibule,  and  curves  nearly  perpen- 
dicularly upwards  to  terminate  in  the  common  conaL  In  the 
ampulla  of  tnis  canal  are  numerous  openings  for  nervous  filaments. 

3.  The  eztemal  or  hoiiaontal  canal  is  directed  outwards  towards 
the  base  of  the  petrous  bone,  and  is  shorter  than  the  two  preceding. 
It  commences  by  an  ampullary  dilatation  above  the  fenestra  ovalis, 
and  terminates  near  to  the  common  canal. 

The  OOOHLEA  (so  called  from  its  resemblance  to  a  snail's  shell) 
is  the  most  anterior  part  of  the  labyrinth,  correapomling  by  its  apex 
with  the  anterior  wall  of 
the  petrous  bone,  and  by 
its  base  with  the  anterior 
depression  at  the  bottom 
of  the  cul-de-sac  of  the 
meatus  auditorius  inter- 
nus.  Its  apex  is  arched  so 
as  to  form  a  sort  of  dome, 
which  is  called  the  cupola. 

It  consists  of  a  gradually 
tapering  canal,  aoout  one 
inch  and  a  half  in  length, 
which  makes  two  turns 
and  a  half  around  a  cen- 
tral axis  called  themodio-  Fra.  341.— T«rti(!«l«Botlonirftl«(;oehl«o(»oUt 
lui.    The  first  coil  projects  .ho-ing  th.  modioiu.  «.d  «.!-. 

into  the  tympanum,  forming  that  rounded  elevation  which  has 
already  been  described  as  the  promontory. 

The  central  axis  or  modioltu  is  Iw^  near  its  base,  where  it 
corresponds  to  the  first  turn  of  the  cochlea,  but  diminishes  as  it 

Sroceeda  towards  the  apex.  Its  external  surface  is  composed  of 
ense  tissue,  but  its  interior  is  spongy,  and  is  pierced  by  numerous 
canals,  which  ran  spirally  in  its  lengtli,  tnuumittiug  tha  filasoss^ 
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of  the  cochlear  nerve.  The  central  canal  is  usqaIIj  laioer  than  tlie 
others ;  it  transmits  the  artery  of  the  modioluB  as  weU  as  a  nerve, 
and  is  called  tubulus  centralis  modioli, 

The  interior  of  the  canal  of  the  cochlea  is  partiallT  divided  into 
two  passages  or  seals  by  means  of  a  thin  and  porAms  Jamina  of  bone, 
the  lamhia  spiralis  ossea,  which  is  wound  spiiallj  lonnd  the 
modiolus  in  the  direction  of  the  canaL  It  extends  about  two-thirds 
across  the  diameter  of  the  canal,  and  consists  of  two  thin  Ufni>11<Rj 
between  which,  and  through  the  perforations  on  ^eir  surfaoes,  the 
filaments  of  the  cochlear  nerve  reach  the  membranous  portion  of  the 
cochlea.  The  upper  of  the  two  passages  thus  separated  is  called  the 
scala  vestiboli,  the  lower  the  scala  tympanL 

At  the  apex  of  the  cochlea  the  osseous  Iattiiti^  terminates  by  a 
hook-shaped  process  {hamulus  lamina  spiralis) ;  and  here  also  ihe 
Bcolm  communicate  by  means  of  a  small  opening  called  the  halico- 
trema.  Inferiorly,  one  of  the  two  scaUe,  the  scala  vestibuli,  termi- 
nates by  an  oval  aperture  in  the  anterior  part  of  the  vestibule  ;  while 
the  other,  the  scala  tympani,  becomes  somewhat  expanded,  and  opens 
into  the  tympanum  through  the  fenestra  rotunda. 

The  internal  surface  of  the  osseous  labyrinth  is  lined  by  a  thin 
layer  of  periosteum  which  is  separated  from  the  membranous  struc- 
tures contained  in  its  cavities  by  a  limpid  fluid  called  the  perilymiih 
(liquor  Cotunnii).  In  the  cochlea  the  periosteum  invests  the  two 
surfaces  of  the  bony  lamina  spiralis.  The  fenestra  ovalis  and  fenestra 
rotunda  are  closed  by  an  extension  of  this  membrane  across  them, 
assisted  by  the  membrane  of  the  cavity  of  the  tympmum,  and  a 
proper  intermediate  layer  (membrana  secundaria^  besides  lining 
the  interior  of  the  osseous  cavity,  the  periosteum  sends  two  delicate 
processes  along  the  aqueducts  of  the  vestibule  and  cochlea,  to  the 
dura  mater,  with  which  they  are  continuous.  These  processes  are 
the  remains  of  a  communication  originally  existing  between  the  dun 
mater  and  the  cavitv  of  the  labvrintn. 

MEMBRANOUS  LAB7BINTH.— This  consists  of  certain 
membranous  bags  contained  within  the  osseous  cavity  of  the  vesti- 
bule and  semicircular  canals,  and  of  the  structures  which  serve  to 
complete  the  spiral  lamina  of  the  cochlea. 

Tne  membranous  labyrinth  of  the  semicircular  canals  and  vesti- 
bule has  the  same  general  shape  as  the  osseous  cavity  in  which  it  is 
contained ;  it  floats  in  the  perilymph,  and  is  held  in  position  by 
numerous  nerve  filaments  derived  chiefly  from  the  vestibular  wall, 
and  by  fine  fibrous  bands  derived  from  the  periosteum  of  the  osseous 
labyrinth.  It  contains  in  its  interior  a  fluid  similar  to  the  peri- 
lymph, which  is  called  endolymph,  and  is  secreted  by  its  lining 
membrane. 

Stmctnre. — In  structure  this  part  of  the  membranous  labyrinth 
consists  of  three  layers — an  outer,  fibrous ;  a  middle^  homogeneous 
(tunica  propria);  and  an  inner,  epithelial.  The  Jibnms  layer  consists 
of  connective  tissue  containing  some  scattered  pigment  cells;  it  is  con- 
nected with  the  periosteum  by  well-marked  fibrous  bands  along  which 
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blood-vessels  run.  The  lunteo  propria  is  transparent  and  apparently 
structurelera,  and  is  thinnest  where  the  membranous  tube  is  in  con- 
tact with  the  oiBeouG  wall ;  it  presents  towards  the  cavitv  of  the 
tube  a  number  of  papiUalT  projectioae  covered  by  the  cells  of  the 
inner  coat  The  tpiAditula.jei  is  formed  throughont  of  a  single 
layer  of  flattened  cells.  In  the  ampulla  the  tnnica  propria  is  very 
thick,  and  causes  the  wall  to  project  into  the  cavity  in  the  form  of  a 
transverse  partition  (septum  transversiun) ;  on  this  septum  the 
epithelial  cells  are  columnar,  and  eurmoimted  by  fine  bat  stiff  hair- 
like  processes  (fila  acoastiu). 

The  membruiOTiS  veatlbnlfl  consists  of  two  sacs,  a  greater  and  a 
leaser.  The  greater  sac,  called  the  ntriclfl  (lacculns  communis),  rests 
in  the  depression  called  fovea  bemi-elliptica,  in  the  nppet  and  back 
part  of  the  vestibule  ;  it  is  oblons  and  slightly  flattened  from  within 
T  wall  is  thicken 


outwards.    Its  ii 


ined,  where  it  receives 


— labyrinth  of  tho  Ic 


lU  witlH  and  the  mambnuoui  lAbyrlnth  ;  ^_,^ 

I.  C«»tty  ol  tbe  lertlbula :  the  figure  r«atl  /'^^    ~~^ 

on  the  utricle.    ».  Ampulla  of  the  peipen-  ^^''^  ^'^^  ftl 

culiu    (rom    Ihe    ■iiparlur    branch    of    the  /■'"~~-/*5'''l^\' 

TflfttbiiUr  nertfa  (3).  4.  FBTpeadicuUr  caaat  (  ^-*nJ  MmT    nfc  V  ■ 

with  Hi  cuDtalusd  mambiuioui  catial      <.  A  tL  1  ■iCl      \  1 1 1 

Ampulla  ot   the    horl»nt>l    HmklrcuLir  (1^^  IK -«_  Jllj 

ouul.  ncalvliiK  »  bKlculus  from  the  nipa-  *^^^^  ■»  Zm.mll 


branches  of  the  vestibular  nerve.  Firmly  attached  to  the  wall  of  the 
utricle,  is  a  small  aggregation  of  crystals  of  carbonate  of  lime  ;  these 
are  irregular  in  shape,  and  are  called  otoliiKi  (ear-stonesV  or  otoconia 
(ear-dust).  The  cavity  of  the  utricle  is  continuous  with  that  of  the 
membranoos  semicircular  canals,  but  is  distinct  from  that  of  the 
saccule. 
The  lesaer  IOC,  called  the  ueenle  (saccnlus  proptina1,u  «(\i!Gn.«k^ 
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in  shape,  and  is  situated  in  the  lower  and  anterior  part  of  tbe 
vestibule,  lying  in  the  depression  of  the  fovea  hemis^^riea.  It 
receives  nerves  through  the  lamina  cribrosa,  and  cotttains  otolidii 
similar  to  those  of  the  utricle.  It  is  connected  by  means  of  a  miik- 
ute  passage  {eanalis  reuniens\  with  a  small  canal,  which  u  oon- 
tained  within  the  membranous  part  of  the  cochlea,  and  is  called 
»cala  media  J-  it  also  sends  a  small  canal  along  the  aqateductns  vttsd- 
buli,  which  ends  blindly  at  the  surface  of  the  petrona  bone. 

The  membraaons  semicircular  caiiala  are  about  one-third  the 
size  of  the  osseous  canals  which  lodge  them  ;  thej  open  into  the 
utricle.  They  have  dilatations  which  correspond  to  tibe  ampull^ 
but  the  dilatation  of  the  membranous  canals  la  proportioiially 
greater  than  that  of  the  osseous  ones,  so  that  at  these  places  they 
nearly  fill  the  osseous  cavities  in  which  they  lie.  Here  alao  the 
wall  is  much  thickened,  and  on  it  branches  of  the  vestibnlar  nerre 

Via.  343. — aection  ikivaA 
one  ai  tho  eoUs  of  ue 
OfckUm.  mt,  acah  tjm- 
Vad;  ST.  aoiUa  Tortibali: 
oc,  canalia  oocfakn  or  m^ 
xnodiA;  m,  membraae  d 
Heiasner  ;  f|«to  Up,  kxalDa 
spiraliB  TnrfnhraTinrf ;  Bi, 
limbus  l^wiiyiff  mpinha;  tt, 
«ulcu0  apiiaUo;  mv  P^ 
Rlion  ipinde  oeftted  on  wi, 
the  nennia  ooehIearU,liidi- 
catod  bv  the  black  hue; 
Uo,  lamina  sptnOis  om»; 
I,  membnuoa  iectaria;  K 
membrana  bairiJari«;  cb; 
organ  of  Cortl;  £^  |^ 
mentum  aplnle ;  c  r,  «& 
of  Claudius,  i.  Inner  lod 
of  Corti.  a.  Outer  rod  cf 
Cortt 

are  thickly  distributed.  These  canals  contain  endolymph,  and  have 
some  few  otoliths  distributed  over  their  epithelial  lining. 

The  membranous  part  of  the  cochlea  *  not  only  completes 
the  lamina  spiralis,  but  also  encloses  a  tube  called  the  c^m^ljf 
membranacea  or  scala  media,  within  which  is  a  very  complicated 
structure  called  the  organ  of  Corti. 

The  description  of  the  membranous  cochlea,  therefore,  resolves 
itself  into  a  description  of  this  canal,  its  boundaries,  and  the  ports 
contained  in  it 

Scala  Media. — Tliis  canal  is  trianmilar  in  cross  section,  and  is 
bounded  externally  by  the  osseous  wall  of  the  labvrinth,  lined  bv 
its  proper  membrane.  Internally  it  is  bounded  \)y  a  thin  sheet 
called  the  membrane  of  Reissner,  which  separates  it  from  the 
scala  vestibuli.  Its  floor  is  formed  by  a  membrane,  which  is 
stretched  across  from  the  lower  edge  of  the  osseous  lamina  spiralis 
to  the  cochlear  wall,  and  is  called  the  membrana  basilaris. 

*  To  imderstand  the  description  of  the  membranous  cochlea,  it  is  necessarv  that 
the  itudont  ahouid  oonaltizitVl  t«&«c  \a  ts^.  ^^.  ^ 
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Tlie  scala  media  accompanies  the  lamina  spiralis  throughout,  and 
terminates  superiorly  in  a  cul-de-sac  near  the  helicotrema ;  below, 
it  also  ends  in  a  blind  extremity,  but  from  its  inner  side  a  small  cimal 
{canalis  reuniens)  passes  to  join  the  saccule,  as  already  mentioned. 

On  the  upper  surface  of  the  osseous  lamina  spindis,  near  to  its 
outer  edge,  tnere  is  a  thick  prominence,  called  hmhus  lamina  spir- 
alis, which  is  firmly  connected  with  the  periosteum  of  the  lamina. 
Its  surface  is  irregular,  beins  marked  oy  certain  fungiform  pro- 
minences ;  these  are  not  all  of  tne  same  length,  the  internal  ones  being 
short,  while  the  external  are  long,  and  hang  over  towards  the  basilar 
membrane,  so  to  form  a  groove  beneath  them,  which  is  called  the 
sulciLs  spiralis.  Covering  in  the  limbus,  and  stretching  across  from  its 
outer  edge  to  the  outer  wall  of  the  scala,  is  an  elastic  membrane 
called  membrana  tectoria  (membrane  of  Corti).  It  is  nearly  parallel 
with  the  basilar  membrane,  and  thus  divides  the  scala  mectia  into 
two  parts,  the  inferior  of  which  is  the  smallest,  and  contains  the 
organ  of  Corti 

The  basilar  membrane  is  stretched  across  from  the  free  edge  of 
the  osseous  lamina  to  the  outer  wall  of  the  spiral  canal ;  it  is  on  the 
same  plane  as  the  lamina  itself,  and  is  firmly  attached  at  its  outer 
extremity  bv  means  of  a  thick  ligament  (spiral  ligament)  to  the 
cochlear  wall. 

The  membrane  of  Beissner  arises  from  the  base  of  the  limbus 
(or  on  its  inner  side),  and  extends  across  to  the  upper  and  outer  part 
of  the  cochlear  wall.  It  is  directed  somewhat  obliquely,  and  sepa- 
rates the  scala  vestibuli  from  the  scala  media. 

The  organ  of  Corti  consists  of  those  structures  which  are  con- 
tained between  the  membrana  tectoria  above  and  the  basilar  mem- 
brane below.  Its  central  and  most  important  part  is  formed  of  rod- 
like bodies,  which  are  fixed  firmly  below  to  the  basilar  membrane, 
but  above,  their  enlarged  ends  meet  together  like  the  beams  of  a 
roof,  so  as  to  enclose  a  triangular  space.  The  inner  rods  overlap 
the  outer,  and  the  latter  have  a  process  bent  back  towards  the  outer 
side  of  the  canaL  On  each  side  of  these  central  bodies  are  others 
which  appear  to  recline  on  the  larger  ones  just  described ;  they 
consist  of  an  inner  and  an  outer  set 

The  inner  cells  {inner  hair  cells)  form  a  sindLe  layer,  each  cell 
terminating  in  fine,  stiff,  hair-like  processes.  Those  on  the  outer 
side  of  the  rods  of  Corti  are  more  numerous  and  longer;  they 
commonly  form  four  or  five  rows,  which  incline  towards  the  outer 
rod,  and  also  terminate  in  branches  of  stiff  hairs  {outer  hair  cells). 
The  hairs  of  the  outer  series  project  through  ring-like  processes 
which  surmount  the  top  of  the  celLs,  these  processes  presenting  the 
appearance  of  a  wire  net,  and  forming  what  has  been  named  the 
reticular  lamina.  On  each  side  of  the  hair  cells  the  epithelium 
becomes  shorter  and  shorter,  until  at  length  it  forms  merely  a 
cubical  layer,  which  on  the  inner  side  partly  fills  up  the  sulcus 
spiralis,  and  on  the  outer  side  forms  a  covering  for  the  basilar 
membrane. 
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VESSELS  AND  NEBVES  OF  THE  INTEBHAL  EAB. 

VeRsels. — The  arteries  of  the  labyrinth  are  derived  from  the 
internal  auditoiy  branch  of  the  basilar  artery,  and  finom  the  tlyk>- 
niastrnd  branch  of  the  posterior  auricular.  The  anditory  arteiy  st 
the  bottom  of  the  meatus  intemus  divides  into  cochlear  and  Teati- 
bular  branches,  which  accompany  the  branches  of  the  auditoiy 
nerve  to  tlie  vestibule  and  cochlea. 

Tlie  veins  of  the  vestibule  unite  with  those  of  the  cochlea,  and 
empty  themselves  into  the  superior  petrosal  sinns. 

Nerves. — In  order  that  the  stuaent  may  fully  understand  the 
distribution  of  the  nen'es  of  the  internal  ear,  it  is  neceesaiy,  in  the 
first  place,  that  he  should  know  something  of  the  anatomy  of  the 
interior  of  the  meatus  auditorius  intemus. 

The  meatus  pursues  a  course  directly  outwards ;  it  is  about  one- 
thir«l  of  an  inch  in  length,  and  terminates  in  two  deep  depiession^ 
separated  by  a  sharp  horisEontal  ridge.  The  tuperior  aepremom^  the 
smaller  of  the  two,  is  divided  by  a  vertical  riage  into  an  anterior 
portion^  forming  the  commencement  of  the  aouseductus  Fallopii, 
and  a  posterior  portion,  which  corresponds  witn  the  upper  part  of 
the  inner  wall  ot  the  vestibule,  and  is  pierced  by  numerous  small 
foramina.  The  inferior  depression  presents  posteriorlr  an  oval  pit, 
pierced  by  numerous  foramina,  opening  into  the  vestibule  ;  near  its 
anterior  extreinity,  it  is  markea  by  a  spiral  groove  pierced  by 
minute  opcnin^^  for  the  passage  of  filaments  of  the  cochlear  nerve*; 
this  is  called  tractiLs  spiralis  foraminulentus.  In  the  centre  of  the 
small  piece  of  bone  which  this  groove  isolates,  is  one  foramen  laigef 
than  the  rest,  which  leads  into  the  central  cunal  of  the  modidus, 
ttibultis  centralis  modioli.  Upon  the  posterior  wall  of  the  lower 
depression,  and  opposite  to  the  spiral  groove,  is  a  longitudinal  groove 
leading  to  a  foramen,  for  the  transmission  of  a  considerable  branch 
of  the  vestibular  nerve. 

The  auditory  and  facial  nerves  enter  the  meatus  intemus  together, 
accompanied  by  the  auditory  branch  of  the  basilar  artery.  At  the 
bottom  of  the  meatus  the  facial  enters  the  aqueduct  of  Fallopiua,  and 
is  conducted  along  it  to  the  stylo-mastoid  foramen,  as  already  described 

The  auditory  nerve  divides  into  two  branches  at  the  bottom  of 
the  meatus,  a  vestibular  nerve  and  a  cochlear  nerve,  the  latter  King 
anterior  to  the  former,  and  a  little  below  the  facial  nerve. 

The  vestibular  nerve  separates  into  three  branches,  superior, 
middle,  and  inferior.  The  superior  vestibular  branch  gives  off  a 
number  of  filaments,  which  pass  through  the  foramina  in  the  pos- 
terior part  of  the  superior  depression ;  they  enter  the  vestibule 
beside  the  crista  vestibuli,  and  are  distributed  to  the  utricle,  and 
the  ampulla  of  the  superior  and  external  semicircular  canals.  The 
middle  vestibular  branch  sends  off  numerous  filaments,  which  pos! 
through  the  foramina  in  the  lower  depression,  enter  the  vestibule 
through  the  fovea  hemispherica,  and  are  distributed  to  the  saccule 
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Tlie  inferior  and  smallest  braocb  pnaaes  along  the  groove  and 
through  the  foramen  at  the  beck  part  of  the  meatus ;  it  is  distri- 
buted to  the  ampulla  of  the  poetanor  canaL  The  filamenta  vhich 
pass  to  the  canaU  bifurcate  at  theii  extremities,  and  are  applied 
against  the  flattened  aide  of  each  membranous  ampulla  ;  thej  then 

Cinto  the  membranous  wall,  and  into  the  partial  septum,  which 
been  already  described  as  projecting  into  tJie  ampulla. 
The  COcLIeu'  nerve  divides  into  numerous  fUamenta,  which  enter 
the  foramina  of  the  tractus  spiralis  in  the  base  of  the  cochlea,  paaa 
upwards  in  the  canals  of  the  modiolus,  and,  bending  outwards  at 
nfjht  angles,  pass  between  the  two  layers  of  the  oaseoiu  lamina 
spiralia  Ilere  the  nerve  filaments  form  a  network,  in  the  midst  of 
which  numerous  small  ganglia  have  been  observed.  From  this 
plexus  branches  are  given  off  externally,  which  perforate  the  bottom 
of  the  sulcus  spiralis,  and,  it  is  supposed,  terminate  by  becomii^ 
attached  to  the  rods  of  Corti,  and  the  celli  which  adjoin  them  on 
each  aide.  The  central  portion  of  the  cochlear  nerve  passes  through 
the  tnbulus  centralis  modioli,  and  supplies  the  apicial  portion  of  the 
lamina  spiralis,  and  the  adjoining  structures. 
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imposed  of  muscular  fibres,  which  are  distributed 
<  directions :  thus,  some  are  disposed 


The  tonciw  is 
in  layers  arrongea  in 
longUudinally  (lin- 
gualis  superfiuBiis) ; 
others  trantvtrttly 
(lingu&lis  trans  ver- 
sus^ ;  others,  again, 
oUu}\idy  and  vtrli- 
eally.  The  arrange 
ment  of  the  different 
bundles  forming  the 
intrinsic  muscles  of 
the  tongue  has  been 
describwi  on  a  pre 
viouB  page  (p.  251) 
Between  the  muscu 
lar  fibres  is  a  con 
siderable  quantity  of 
adipose  substance, 
and  in  the  middle  of 
the  organ  a  vertical 
septum    of    fibrous 

The  tongue  is  am- 
tuct^     posteriorly, 
with  the  OS  hyoides  by  muscular  attachment ;  and  to  the  epij^ottig 
by  mucous  membruu,  which  forma  the  three  gloes»«1}i^att^E,^^^ 
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called /nena  tpi^oUidit,  At  either  ride  it  is  held  in  eonnectionvitli 
the  lower  jaw  bv  mucoua  membrane  ;  and  in  front,  a  fold  of  thit 
membrane,  wbicn  is  named  fnenvm  lingua,  is  formed  benMth  iti 
under  Burface.  It  ia  also  connected  wiUi  the  soft  palate  br  "■—» « 
uf  the  anterior  pitlais  of  the  fauces. 

Tlie  upper  surface  of  the  tongue  is  covered  by  s  dense  lavdrf 
mucotiB  membrane,  studded  over  in  its  anterior  three-fourth  I7 
prominent  papillte,  and  presenting  an  irregular  surface  in  its  poste- 
rior fourth  due  to  the  projection  of  thickly  crowded  mncons  ^oid^ 
AnipA^maifce  the  middle 
line  of  the  oi^an,  and 
dividee  it  into  Ejmme- 
,  trical  halyea. 

The    papillM  of  the 
tongue  are  the — 
Circom vallate  {wihIIk, 
Filiform  or  conical  p^ 

Fnngiform  papilLe. 

The  circtunTBlIate 
pftpUl»  (p.  lenticolares) 
are  of  large  siie,  and  from 
fifteen  to  twenty  in  nnia- 
ber.  They  are  situated 
on  the  doraam  of  the 
tongue,  near  its  root,  and 
form  a  row  at  each  side, 
which  meets  its  fello' 
at  the  middle  line,  like 
the  two  branches  of  the 
letter  A.  £ach  papilla 
resembles  a  cone,  at- 
tached by  its  apex  to  the 
bottom  of  a  cup-ahaped 
depression  j  hence  they 
are  also  named  papillae 
calydfonneB.  Thiscnp- 
shaped  carity  forma  a 
kind  of  fossa  around  the 
a.  iLtUrr.  papiUa»  whence  their 
(.  EpitbdiiU  name  circimmdlata, 
''•^'  At  the  meeting  of  the 

two  rows  of  these  papillie  upon  the  middle  of  the  root  of  the  toagai^ 
is  a  deep  depression  called  forunsu  cncnm,  into  which  seveiu 
mucouB  follicles  open. 

The  flllfoTTD  papilla  cover  the  whole  surface  of  the  tongue  in 
front  of  the  circumvallate  papilla,  but  ore  most  abundant  towards 
its  anterior  part.    'Hie^  kk  conicaL  at  their  hose,  and  have  projecting 
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from  their  apices  filifonn  processes,  whicli  are  found  to  be  products 
of  the  epitheLiuiQ.     They  are  arranged  in  rows,  which  at  the  back 

Krt  of  the  tongue  are  nearly  parallel  with  the  circumvallate  papill^ 
t  get  more  longitudinal  in  their  direction  as  we  proceed  forwards, 
so  that  at  the  tip  of  the  tongue  the;  get  to  be  nearly  parallel  willi 
the  raph& 

Thefimglform  papilto  are  irregularly  dispersed  over  the  dorsum 
of  the  tongue,  and  are  easily  recognised  among  the  other  papillte  by 
their  rounded  heads,  larger  size,  and  red  colour.  A  number  of  these 
papiUce  will  generally  be  observed  at  the  tip  of  the  tongue. 

All  these  papilbe  have  minute  secondary  papillx  projecting  from 
their  surfaces,  and  these  are  coated  with  a  very  dense  epithelial 
layer,  which  is  generally  flat  over  the  circumvallate  and  fungiform 
papillie,  but  in  the  others  forms  hair-like  processes,  which  vary 
greatly  in  their  size  and  shape. 

The  circumvallate  and  fungiform  papilla  appear  alone  to  possess 
the  special  sense  of  taste,  the  filiform  being  much  too  dense  at  their 
apices  for  the  apprehension  of  delicate  sensation,  and  hitherto  no 
:  filaments  have  been  traced  into  the  secondair  papillie  which 
"nt  them.    The  filiform,  however,  are  probably  endowed  with 
1  sensation,  and  it  is  manifest  that  they  penonn  important 
service  in  assisting  mastication. 

Behind  tlie  papilla;  circumvallatee,  at  the  root  of  the  tongue,  are 
a  number  of  mucous  glands  (linffoal),  which  open  on  the  surface. 
There  is  also  a  small  cluster  beneath  the  tip  of  the  tongue. 

Taste-budB. — These  are  believed  to  be  the  special  organs  of 
tai>te  ,  they  are  found  on  the  sides  of  the  circumvallate  papiBs  em- 
bedded   in    the  sub-         ^^^^^      _ 

stance  of  the  mucous  ^^f'^^_i_^i—''  i~~'. — -  ' \ J "^^^^!^^?" 
membrane,  one  end  j  (  c="-~—  JV— ~^"^j-^"  k-  ==?c^Sy\ 
being  in  contact  with  '  JZ3x^n  ^ 

the  corium,  the  other 
opening  by  minute 
pores  on  to  the  sur- 
face. They  consist  of 
numerous  aggregated 
epithelial  cells,  the 
central  ones  being 
spindle  shaped,  the 
peripheral  ones  flat- 
ten&l,  with  tapenng 
ends.  The  free  end  '^°  w'-TiaW-bud.  t™n^tte^l.t«U  gtt«.toi7  orgu. 
of  each  cell  is  sharp 

and  pointed,  and  projects  through  the  pore ,  the  deep  extremity  is 
Itranched  and  connected  with  a  plexus  of  nerve  fibres. 

Teasels  and  Herres. — The  tongue  is  abundantly  supplied  with 
blood  by  the  lingual  arteries. 

The  BerrOB  are  three  in  number,  and  of  large  site  ;  the  mufotorjr 
or  litigmi  branch  of  the  inferior  maxillary  is  distributed  to  the 
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papilltc  and  mucous  membrane  flenerallr  of  the  fore  part  and  ad«3 
of  the  tongue ;  it  is  the  nerve  of  common  sensation  to  thoae  parU 
With  it  are  distributed  filaments  of  the  cboitla  tjmpani;  tbcw 
seem  to  go  cliiefly  to  the  papillie,  and  experiments  toid  to  diov 
that  the  sense  of  taste  in  the  front  and  sides  of  the  tongoe  is  dee 
to  these,  und  not  to  the  gustatory  filaments,  as  was  formeilj  sup- 
posed. 

The  gloBSO-pharyngeal  neire  is  distributed  to  the  back  part  of 
the  tongue,  and  more  especially  to  the  circumvallate  papiike;  it 
endows  those  ports  with  tne  sense  of  taste.  The  hjpoglomd  nerve 
is  the  motor  nerve  distributed  to  the  muscles  of  the  tongue. 

The  terminal  filaments  of  the  sensory  nerves  are  supposed  in 
some  coses  to  become  attached  to  the  inner  ends  of  the  efntbelisl 
celliS  especioUy  those  forming  the  taste-buds;  the  oonnectioii 
bearing  o  close  resemblance  to  that  obser\'ed  in  the  retina,  the 
cochlea,  and  the  nasal  mucous  membrane. 

The  mucous  membrane  which  invests  the  tongue  is  continuou 
with  the  derma  along  the  margin  of  the  lips.  On  either  side  of  the 
fra'uum  linguft*  it  may  be  traced  through  the  sublingual  ducts  into 
the  sublingual  glands,  and  along  Wharton's  ducts  into  the  sub- 
maxillary glands;  from  the  sides  of  the  cheeks  it  passes  throo^di 
tlie  opening  of  Stcnson's  ducts  to  the  parotid  glands  ;  in  the  faucei* 
it  forms  the  assemblage  of  mucous  cr>'pts  calleil  tonsils,  and  may 
thence  be  tniced  do^ii wards  into  the  larynx  and  pharynx,  where  it 
is  continuous  with  the  general  gastro-pulmonary  mucous  membrane. 

Beneath  the  mucous  membrane  of  the  mouth  are  a  number  of 
small  giandtty  which  pour  their  secretion  upon  the  surface.  A  con- 
siderable number  of  these  bodies  ore  situated  within  the  lips,  in  the 
palate,  and  in  the  floor  of  the  mouth.  They  are  named  according 
to  their  panition — labial  glands,  palatal  glands,  and  buccal  glands. 


ORGAN  OF  TOUCH. 

The  skin  is  the  exterior  investment  of  the  body,  which  it  serves 
to  cover  and  protect  It  is  continuous  at  the  apertures  of  the  in- 
tenml  cavities  with  the  lining  membrane  of  those  caWtiea,  the 
internal  skin  or  mucous  membrane,  ond  is  composed  es^entiaLly  of 
two  layers,  demui  and  epidermis, 

The"^  DERMA,  cutis  vera  or  corium,  is  the  deep  layer  of  the 
skin  ;  it  is  composed  of  areolar  tissue,  muscular  tissue,  and  fat, 
togetlier  with  numerous  blood-vessels,  lymphatics,  and  nerves,  which 
ramify  through  it  For  convenience  of  description  it  is  di^nded  into 
a  reticular  and  jMipillary  layer,  but  it  must  be  remembered  that 
these  are  nowhere  separable  the  one  from  the  other. 

The  reticular  or  deep  layer  of  the  denua  presents  some  variety  in 
thickness  in  different  parts  of  the  btxly.  Thus  in  the  more  exptWtl 
regions,  as  the  back,  the  outer  sides  of  the  limbs,  the  palnis,  and 
the  soles,  it  is  remarkable  for  its  thickness ;  while  on  protectevl  parts 
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it  ig  comparfttivel]'  thin,  and  on  the  eyelids,  penis,  and  sciotnm  is 
peculiarly  delicate.  It  is  coDDected  by  its  under  surface  with  the 
common  auperficial  fascia  of  the  body.  It  is  composed  chiefly  of 
whit«  fibrous  tissue  collected  int«  bundles,  which  are  small  and 
closely  packed  in  the  upper  strata, 
large  and  coarse  in  the  deeper 
strata ',  in  the  latter  they  form  large 
areola^  which  contain  adipose  tissue, 
and  in  the  midst  of  the  fibrous 
bundles  the  haii-bulbs  and  the 
sudoriferous  glands  are  embedded. 
The  superficial  strata  contain  much 
yellow  elastic  tissue,  the  qnantity 
of  which  varies  in  different  parts 
of  the  body,  being  ranch  increased 
in  the  neighbourhood  of  joints. 
The  deep  strata  contain  unstriped 
muscular  fibres,  which  are  eiUier 
gathered  into  bundles  or  dispersed 
among  the  fibrous  tissue.  In  some 
parts  the  muscular  tissue  is  so  thick 
as  to  form  a  distinct  layer,  as  in 
the  "  tunica  dartos  "  of  the  scrotum, 
in  the  nipple  and  its  areola,  the 
penis  and  the  perineum.  There  are 
also  distinct  bands  of  muscle  con- 
nected with  the  hair  follicles ;  these 
will  be  described  in  speaking  of  the 

Throughout  the  whole  of  the  re- 
ticular layer  eomieetive-tutue  eor- 
puxUi  are  found ;  they  generally 
I  to  form  a  network. 
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b,  uid  the  op«Etlii^  ot  tha  pflnpLm' 
t(n7  ducU,  1;  It  mil  Man  tlisilaepn- 
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embadded  tha  penplntorv  glandSi 
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10  utsrlal  twig  ■upplfbig  Iha  na- 
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of  conical  prominences  or  papillK.  On  the  general  surface  of  the 
body  the  papillK  are  short  and  exceedingly  minute ;  but  in  other 
eituatiouts  as  the  palmar  surface  of  the  hands  and  fingers,  and  the 
plantar  surface  of  the  feet  and  toes,  they  are  long  and  of  large  size. 
They  also  diiTer  in  arrangement ;  for,  on  the  general  surface,  they 
are  distributed  at  unequal  distances  and  without  order ;  whereas, 
on  the  palms  and  soles,  and  on  the  corresponding  surfaces  of  the 
finjjers  and  toes,  they  are  collected  into  little  square  clumps,  con- 
taining from  ten  to  twenty  papillee,  and  these  little  clumps  are 
disposed  in  parallel  rowa  It  is  this  arrangement  in  rows  that  gives 
rise  to  the  characteristic  parallel  ridges  and  furrows  which  are  met 
with  on  the  hands  and  feet  The  papilla  in  tliese  little  square 
clumps  are  for  the  most  part  uniform  in  size  and  len^h,  hut  every 
here  and  there  one  papilla  may  be  obaerved  which  u  long^  th&EL 


the  rest  The  largest  papilla  of  the  derma  are  thtwe  which  piDdon 
the  nail ;  in  the  dermal  follicle  of  the  nail  they  are  long  and  tili- 
form,  while  beneath  its  concave  Burface  they  foim  loiuri^ilial  ai 
parallel  plications  which  extend  for  nearly  the  entire  kngth  of  tkt 
oigan.      In  Btructnre  the  papilla  ie  compoaed  of   bomogenevoi, 
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nucleated,  and  fibrillated  areolar  tissue,  with  a  few  tranarene  ekitif 
fibies.  The  papillfe  are  sepurated  from  the  epidermis  hv  u 
apparently  homogeneous  bssoment  momteiuie,  which  l)e«)iMi 
evident  aa  a  transparent  line,  wben  the  tisaue  is  treated  with  a  «ol:- 
tion  of  chloride  of  gold.  The  papillai  are  divisible  into  vtMctUar  and 
ruTvoui,  the  former  predominating ;  some  of  the  aervoua  papillx  ut 
occupied  by  a  peculiar  form  of  nerve  termination  called  the  tactfk 
coronscle  of  Meissner  or  Wagner. 

The  EPIDERMIS  or  cuticle  (scarfskin)  covers  the  euperfidil 
surface  of  the  denna,  which  it  aerves  to  envelop  and  defend.  That 
surface  of  the  epidermis  which  ia  exposeil  to  the  inQnence  of  tht 
atmosphere  and  exterior  sources  of  injury,  is  hard  and  honiT  in 
texture,  while  that  which  lies  in  contact  with  the  papillary  laja 
is  soft  and  cellular.  Hence  the  epidermia,  like  the  denna,  is  diri*- 
ible  into  two  layers,  exicmal  ojtd  internal,  the  latter  being  termed 
the  rete  mncosiim.  Moreover,  the  epidermia  ia  laminated  in  atnw- 
tnre,  and  the  laminte  present  a  progressively  increasing  tenni^  and 
density  as  they  advance  from  the  inner  to  the  outer  surface.  'This 
difference  of  ^enaitv  ia  dependent  on  the  mode  of  growth  of  the 
epidermis,  for  as  tne  external  surface  is  constantly  subjected  to 
destruction  from  attrition  and  chemical  action,  ao  the  membraM 
ia  continnally  reproduced  on  its  internal  surface ;  new  layers  being 
Buccesaively  formed  on  the  derma  to  take  the  place  of  the  old. 

Immediately  in  contact  with  the  basement  membrane  covering 
the  papillie  ia  a  layer  of  cohimnar  cells,  and  it  ia  Itelieved  that  theM 
are  the  active  i^nta  in  the  selection  of  nourishment  from  thr 
corium  for  the  epidermis,  and  in  the  production  of  the  new  cella  of 
the  reie  mwotum.  These  cells,  by  drawing  nourishment  from  tbe 
corium,  increase  rapidly  in  size,  more  especially  in  length ;  the 
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mis  and  of  epithelia  In  genenJ. 
X.  A  n«w  celL    a.  The  cell  1 


to  be  Increaaed  in  sise.    3.  The 
Bpberoidal  cell,  a.  The  oval  cdH. 

LThe  elliptical  cell.  6.  The 
ttened  cell ;  which,  bv  con- 
tact of  its  walls,  is  speiedily  con- 
verted into  a  scale.  7.  A  nu- 
cleated scale  as  seen  on  its  flat 
surface.  8.  A  cluster  of  such 
scales. 


upper  part  then  becomes  separated  from  the  rest  to  form  a  new 
cell,  while  the  lower  part,  remaining  still  attached  to  the  basement 
membrane,  again  elongates  by  the  imbi- 
bition of  new  material ;  again  it  divides, 
and  so  ad  infinitum.  The  cells  thus 
formed  become  larger  by  drawing 
nourishment  from  the  corium.  and  it  is 
probable  that  they  also  divide  to  form 
other  cells.  As  tms  process  goes  on,  the 
newest  formed  cells  push  the  older  ones 
away  from  the  corium,  and  as  the  latter 
ascend  towards  the  surfeu^  of  the  skin 
they  undergo  certain  changes.  In  con- 
sequence of  the  pressure  which  they 
sustain  they  become  flattened  ;  as  they 

getbeyond  the  range  of  nutrition  they  "'Si.^^rJMjSS  S  oS'.SS^ 
become  altered  m  consistence;  and,  - .  ..  -'rr;.^  ,,  .  *~  . 
finally,  they  become  subject  to  evapora- 
tion. Thus  it  happens  that  the  cell 
which  is  at  first  spherical  becomes 
elliptical,  then  becomes  still  more  flat- 
tened, and  at  length  desiccates  into  a 
thin  membranous  scale,  in  which  the 
nucleus  is  scarcely  apparent ;  in  this 
last  form  it  is  thrown  off. 

The  cells  situated  immediatelv  above  the  columnar  layer  are 
marked  on  their  surface  by  irregular  ridges  and  furrows,  and  some- 
times by  small  spines  ;  the  ridges  do  not  nt  into  the  furrows,  but  the 
result  of  their  presence  is  that  minute  channels  are  left  between  the 
cells,  which  probably  serve  for  the  passace  of  nutrient  fluid. 
Wander  cells  are  often  observed  among  the  cells  of  the  rete 
mucosum. 

( The  under  surface  of  the  epidermis  is  accurately  modelled  on  the 
papillary  layer  of  the  derma,  each  {>apilla  having  its  appropriate 
sheath  in  the  newly-formed  epidermis  or  rete  mucosum,  and  each 
irregularity  of  surface  of  the  former  having  its  representative  in  the 
soft  tissue  of  the  latter.  On  the  external  surfack  this  character  is 
lost ;  the  minute  elevations  corresponding  with  the  papillse  are,  as 
it  were,  polished  down,  and  the  surface  is  rendered  smooth  and 
uniform.  The  palmar  and  plantar  surface  of  the  hands  and  feet 
are,  however,  an  exception  to  this  rule  ;  for  here  in  consequence  of 
the  large  size  of  the  papillae  and  their  peculiar  arrangement  in  rows, 
ridges  corresponding  with  the  papillse  are  strongly  marked  on  the 
superficial  simace  of  the  epidermis.  The  epidermis  is  remarkable 
for  its  thickness  in  situations  where  the  papillae  are  large,  as  in  the 
palms  and  soles.  In  other  situations,  it  assumes  a  cha:n£.\ft:t  ^Yaii^ 
IS  also  due  to  the  nature  of  the  surface  of  lYie  derma  \  -aassl^i^^^caX. 
of  heine  marked  by  a  network  of  linear  h«iow%^'v\ji<^  \a»Rfe  ^"^ 
the  surface  into  amall  polygonal  and  lozen^e-ihtt^iiA  «e«b^   ^YTtv^^^ 
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horizontally.  The  central  part  is  soft,  transparent,  and  homogeneous^ 
and  receives  the  termination  of  the  nerve  fibre  which  apparently 
breaks  up  in  it  into  a  number  of  minute  pale  fibrils. 

APPENDAGES  OP  TEE  SKIN. 

The  appendages  of  the  skin  are  the  nails,  hairs,  sebaceous  glands, 
and  perspiratory  glands  and  ducts. 

The  NAILS  are  hom^  appendages  of  the  skin,  identical  in  for- 
mation with  the  epidermis,  of  which  they  are  a  part  A  nail  is  con- 
vex on  its  external  surface,  concave  witlun,  and  implanted  by  means 
of  a  thin  margin  or  root  in  a  fold  of  the  derma,  which  is  nearly  two 
lines  in  depth,  and  acts  the  part  of  a  follicle  to  the  nail.  At  the 
bottom  of  the  groove  of  the  follicle  are  a  number  of  filiform  papillae, 
which  produce  the  margin  of  the  root,  and,  by  a  successive  forma* 
tion  of  new  cells,  push  the  nail  onwards  in  ite  growth.  The  con* 
cave  surface  of  the  nail  is  in  contact  with  the  derma,  and  the  latter 
forms  the  matrix  of  the  nail,  and  is  covered  by  papilke,  which  per- 
form  the  double  office  of  retaining  the  nail  in  its  place,  and  giving  it 
increased  thickness  by  the  addition  of  newly-lormed  celb  to  its 
under  surface.  It  is  this  constant  change  occurring  in  the  undet 
surface  of  the  nail,  co-operating  with  the  continual  formation  taking 
place  along  the  margin  of  the  root,  which  ensures  the  growth  of  the 
nail  in  the  proper  direction.  The  nail  derives  a  peculiarity  of  appear- 
ance from  the  disposition  and  form  of  the  papillae  of  the  matrix. 
Thus,  beneath  the  root,  and  for  a  short  distance  onwards  towards 
its  middle,  the  derma  is  covered  by  papillae  which  are  more  minute, 
and  consequently  less  vascular  than  the  papillae  somewhat  farther 
on.  This  patch  of  papillae  is  bounded  by  a  semilunar  line,  and  that 
part  of  the  nail  covering  it  being  lighter  in  colour  than  the  rest,  has 
been  termed  lunula.  Beyond  the  lunula  the  papillae  are  raised  into 
longitudinal  plaits,  which  are  exceedingly  vascular,  and  give  a  deeper 
tint  of  redness  to  the  nail.  These  plait-like  papillae  of  the  derma 
are  well  calculated  bv  their  form  to  offer  an  extensive  surface  both 
for  the  adhesion  and  formation  of  the  naiL  The  granules  and  cells 
are  developed  on  every  part  of  their  surface,  both  in  the  grooves 
between  the  plaits  and  on  their  sides,  and  a  homy  lamina  is  formed 
between  each  pair  of  plaits.  When  the  under  surface  of  a  nail  is 
examined,  these  longitudinal  laminae,  corresponding  with  the  longi- 
tudinal papillae  of  tne  ungual  portion  of  the  derma,  are  distinctly 
apparent,  and  if  the  nail  be  forcibly  detached,  the  laminae  may  l>e 
seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.  It  is  this 
structure  that  gives  rise  to  the  ribl)«d  appearance  of  the  nail.  The 
papillary  substance  of  the  derma  whicn  produces  the  nail  is  con- 
tinuous around  the  circumference  of  the  attached  part  of  that  organ 
with  the  derma  of  the  surrounding  skin,  and  the  nomy  structure  of 
the  nail  is  consequently  continuous  with  that  of  the  epidermis. 

HAIBS  are  homy  appenda^  of  the  skin,  produced  by  the  invo- 
lution and  subsequent  evolution  of  the  epidermis ;  the  involution 
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cnnttituting  the  follicle  in  which  the  hair  ig  endoaed,  and  the  endi- 
tiun  the  shaft  of  the  hair.  Hain  vary  mach  in  ■»—  «ad  <— ffc  is 
different  ports  of  the  body ;  in  Kme  they  «ia  ao  slunt  m  mt  In 
appear  berimd  the  follicle ;  in  other^  they  row  to  a  gi^  ks^ 
as  on  ttie  scalp ;  while  along  the  maisina  of  Uie  ^elida,  ud  b  dtt 
whiskers  and  oeard,  they  are  remarkable  for  tbeir  thickneM.  Hain 
are  generally  more  or  lese  Battened  in  form,  and  when  the  exticinitr 
of  a  transverse  eectioo  is  examined,  it  is  foand  to  jinwirM  an  elliplial 
or  reniform  outline.  Thia  examination  alao  demonatratM  that  tk 
centre  of  the  hair  ia  porona  and  loose  in  teztore,  while  ita  perijdKrr 
is  dense ;  thus  affonltng  ground  for  its  diyiaion  into  a  cortSi  audi 
nwduUary  portion.  The  fteo  eitremity  of  a  hair  ia  genenllj  pointed, 
and  sometimes  pplit  into  two  or  three  filameota.  Ita  attained  n- 
tremily  ia  implanted  deeply  in  the  integument,  eztcndinB  Uin>n(ii 
the  derma  into  the  auhcnlaneoua  aieolar  tissue,  whei«  it  is  fa^ 
rounded  by  adipose  cella.  The  central  eitremitj  of  a  hair  ia  larger 
than  its  ahaft,  and  is  called  the  loot  or  bulb.  It  ia  mnuded  or 
conical  in  shape. 

The  outer  eitrface  of  the  hair  is  coyered  by  a  layer  of  flattewd 
cells,  which  overlap  each  other  at  the  edges  li£e  the  tilea  of  a  hoiua 
The  bulk  of  the  ehaft  consista  of  cells  which  have  become  flattened, 
elongated,  and  welded  together,  the  union  being  often  ao  intimate 
that  no  indication  of  the  individual  elements  from  wMch  it  ia  fonued 
can  be  nmde  out,  except  by  the  aid  of  chemical  reagents.  Yen 
small  elongated  nuclei  may  be  demonstrated  among  the  fibraa,  au3 
occasional  tlurk  streaks,  some  of  which  are  due  to  depoaita  of  pigment, 
and  others  to  air  spaces.  The  bulb  of  the  hair  has  projecting  into 
it  a  small  process  or  papilla  from  the  derma ;  it  contains  blood-rcMeli 
and  nerves,  and  famistiefl  nutriment  to  the  cella  of  the  bnlb,  by  the 
multiplication  of  which  the  hair  ir --— 


The  hair  is  contained  in  &  depression  passing  deeply  into  the  Rti- 
cular  layer  of  me  corinm,  and 
called  the  haJr  foUicl*.     It  ii 


wide  in  ita  deepest  part  » 

it  cDutaina  the  bolh,  geta  nar- 
rower at  the  entrance  of  the 
ducta  of  the  eebaceoua  gland^s 
and  again  widens  as  it  nears 
the  surface.  Ita  wall  conaiftf 
of  two  distinct  tnyera,  calleil 
respectively  the  eztaiut  and 
internal  sheath  of  thsfollicle, 
the    former  being  continDviu 

SairbuLb.  3. iDDsr iiiaitho/ttKruiu-  i*^tn  the  epidenuia  BetwHH 
n^  J.  BalHEMHu  Bbud.  4-  EnntoT  these  layers  and  the  hair  itself 
P"*-  a  delicate  etmctuie  is  observed, 

called  the  TOot  ahw-tt  •,  iX  «  »iK'  i«c^»^  <*  ««™wA  .^  ^i  outer 
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ceils  which  answer  to  the  homy  layer  of  the  epidermiB ;  the  outer 
ia  composed  of  Boft  celU  like  thoae  of  the  rett  viueotam,  aome  of  them 
containing  pigment  {layer  of  BrniWy 

Connect^  with  the  hair  follicles  there  are  some  fine  bands  of  un- 
striped  muscular  fibre.  These  arise  from  the  auperficial  part  of  the 
conum,  and  are  ineerted  into  the  outside  of  the  lower  port  of  the 
follicle,  below  the  sebaceoum  gland.  They  are  placed  on  the  side 
towards  which  the  hair  elopes,  and  by  their  contraction  ertet  the 
Lair ;  hence  they  have  received  the  name  of  erectom  plli. 

The  colour  of^the  hair,  like  that  of  the  epidennis,  is  due  to  pig- 
ment deposited  in  the  central  cells. 

The  SEBAOEOUS  OLANDS  are  embedded  in  the  substance  of 
the  derma,  and  present  every  degree  of  complexity,  from  the  simplest 
follicle  to  the  compound  lobulated  gland.  In  some  aituationa  their 
excretory  ducts  open  independently  on  the  surface  of  the  epidennis ; 
while  in  others,  they  terminate  in  the  follicles  of  the  hairs.  The 
sebaceous  glands  associated  with  the  hairs  sre  racemose  and  lobulated. 
consisting  of  glandular  vesicles  which  open  by  short  pedunculated 
tubuli  into  a  common  eicretory  duct,  and  the  latter,  after  a  short 
course,  into  the  hair  follicle.  In  the  scalp  there  ore  two  of  the  glands 
to  each  hair  follicle.  On  the  nose  and  face  the  glands  are  of  large  size, 
and  constantly  associated  with  small 
hair  follicles.  In  the  meatus  auditorius 
the  Geruminotu  glands  are  also  lar^  ; 
in  the  eyelids  the  cilia  are  supplied 
like  other  hairs  with  sebaceous  glands, 
but  the  Meibomian  glands  may  also  be 
regarded  as  belonging  to  this  class.  The 
excretory  ducts  of  sebaceous  glands 
offer  some  diversity  in  different  parts 
of  the  body  ;  in  many  situations  they 
are  short  and  straiglit,  in  others,  as  in 
the  palms  of  the  hands  and  soles  of  the 
feet,  where  the  epidermis  is  thick,  they 
assume  a  spiral  course.  The  sebaceous 
ducts  are  lined  by  an  invetwon  of  the 

epidermis,  which  forms  a  thick  and   ro  ^^_    „ _ 

funnel-shaped  cone  at  its  commence-  ThegUndTMicui.  b  %xcntary 
m.nt,  but  K»n  l»rain»  miiforn,  md  g  iKSf.iJ"" 
soft   Sebaceous  ghmds  are  met  with  in 

all  parts  of  the  body,  but  are  most  abundant  in  the  skin  of  the  face, 
and  in  those  situations  which  ore  naturally  exposed  to  the  influence 
of  friction. 

The  sebaceous  substance  when  it  collects  in  inordinate  quantities 
within  the  excretory  ducts  becomes  the  habitat  of  a  remarkable 

parasitic  animal,  the  dtatotoon  foUicJihrum.  

The  SUDOBIFABOUS  or  SWEAT  GLAMfUS  are  situated 
deeply  in  the  corium  and  also  in  the  subcutaneous  areolar  tissu^ 
where  they  ale  surrounded  by  adipose  ceUs.    They  are  small  lonnd 
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or  obloBE  bodies,  composed  of  one  or  moie  coDvolated  tabuli,  whith 
opeD  into  a  commoii  efFereat  duct  The  isttai  uetoAa  Aom  &t 
gluid  Uirough  the  derma  and  epidermis,  and  tetmiiMtea  on  t)w 
rarfoce  bj  a  funnel -ihaped  and  obliqne  *|ierttire  at  pore.  E^ 
gland  maMismiTounded  by  ft  flnepleiMofcapiHaiy  vemeli  The 
efferent  duct  preaenti  some  variety  in  ita  coune  Dpwarda  ;  vitfain  ike 
dema  it  i»  stntight,  or  curved  and  serpentme,  and  if  the  epidennia 
be  thin,  proc«edB  more  ot  less  directly  to  the  excretmg  pore.  Some- 
times It  is  spinllT 
cnrred  within  iIk 
derma,  and  hsrin; 
puaed  the  Utter,  if 
TCKiiIarlj  and  bean- 
tiliilly  spiral  in  itt 
paao^e  thrrmgh  lite 
epidermia,  th.#  tut 
forming  an  obliqw 
and  TE^vular  coo- 
ing oQ  the  snmee. 
The  spiral  eour«e  d 
the  duct  is  espedsllr 
remarkable  in  tbr 
thick  epidermii  rf 
the  palm  of  thehsDJ 
and  sole  of  the  foot 
OnthoMpartBoftlw 
skin  where  the  js- 

Sillie  are  irregulsrlT 
a  .»  »pu»^  ™,uiu  /"tributed,  the  rf- 
lorrduct.  c.c.  fiuk«t-  ferent  ducts  of  the 
id  ■  coDToluOon,  iriUi    sudoriparous  ^laudi 

open  on  the  surfiM 
n  the  palmar  and  plantar  Burfacea  of  the  hasdt 
and  fee^  the  pores  are  situated  at  regular  distances  along  the  ridps. 
at  points  corresponding  with  the  intervals  of  the  small,  square-shapei 
clumps  of  papillee.  Indeed,  the  apertures  of  the  pores,  seen  on  the 
surface  of  the  epidermal  ridges,  give  rise  to  the  appearance  of  amall 
transverse  furrows,  which  intersect  the  ridges  fi^)m  point  to  point 

The  efferent  duct  and  tubuii  of  the  sudoriparous  gland  are  linsd 
by  epithelium  conaiating  of  one  or  more  strata  of  cells;  manv  of  the 
cetla  are  pigmented.  In  some  of  the  larger  glands  a  longitudinal 
layer  of  unstriped  muscular  fibre  is  found  in  the  oater  co«t,  in 
addition  to  the  connective  tissue  which  forms  this  coat  in  the  rest 
of  the  glands.  A  good  view  of  the  sudoriparous  ducts  is  obtained 
by  gently  separating  the  epidermis  of  a  portion  of  decomposii^ 
akin ;  or  they  may  be  better  seen  by  scolding  a  piece  of  skin,  raa 
then  withdrawing  the  epidermis  from  the  derma.  In  both  case*  it 
is  the  lining  sheath  of  epidermis,  in  other  wonls,  the  epithelinm, 
whieh  ii  dnwn  oat  from  the  duct 


irtnliltwlg*. 

also  irregularly,  while  oi 
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SPLANCHNOLOGY. 

That  part  of  the  science  of  anatomy  which  treats  of  the  viscera  is 
named  splanchnology,  from  the  Qreek  words  oirXdyxvwf^  viscus,  and 
X^YOf.  The  viscera  of  the  human  bodv  are  situated  in  the  three 
great  internal  cavities :  cranio-spinal,  thorax,  and  abdomen.  The 
viscera  of  the  cranio-spinal  cavity,  namely,  the  brain  and  spinal 
cord,  with  the  principal  organs  of  sense,  have  been  already  descnbed, 
in  conjunction  with  the  nervous  system.  The  viscera  of  the  chest 
are :  tne  central  organ  of  circulation^  the  hecirt ;  the  organs  of 
respiration,  the  lungis;  and  the  thvmus  eland.  The  abdominal 
viscera  admit  of  a  subdivision  into  those  which  properly  belong  to 
that  cavity — viz.,  the  alimentary  canal,  liver,  pancreas,  spleen^  Kid- 
neys, and  supra-renal  capsules ;  and  those  of  the  pelvis :  tne  bladder 
and  internal  organs  of  generation. 

THOEAX. 

The  thorax  is  the  conical  cavity  situated  at  the  upper  part  of  the 
trunk  of  the  body;  it  is  narrow  above  and  broad  below,  and  is 
bounded  in  frowt^  by  the  sternum,  six  superior  costal  cartilages, 
ribs,  and  intercostal  muscles ;  IcUerally,  by  the  ribs  and  intercostal 
muscles  ;  and,  behind,  by  the  ribs,  intercostal  muscles,  and  vertebral 
column,  as  low  down  as  the  upper  border  of  the  last  rib  and  first 
lumbar  vertebra ;  superiorly,  by  the  first  rib  at  each  side,  the  upper 
part  of  the  sternum  in  front  and  the  first  dorsal  vertebra  behind  ; 
and,  inferiorly,  by  the  diaphragpL  The  superior  opening  of  the 
thorax  gives  passage  to  the  following  narts,  namely,  the  stemo-hyoid, 
sterno-thvroid,  and  longus  colli  muscles ;  the  remains  of  the  thymus 
gland  ;  the  trachea,  oesophagus,  and  thoracic  duct ;  left  carotid,  left 
aubclavian,  innominate,  superior  intercostal,  and  internal  mammary 
arteries ;  the  right  and  lett  innominate  and  inferior  thyroid  veins ; 
the  pneumogastric,  cardiac,  left  recurrent  laryngeal)  phrenic,  and 
sympathetic  nerves ;  the  anterior  division  of  tne  first  dorsal  nerve ; 


%^ 
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and  the  upper  port  of  the  Imtge  and  pleone,  Tlie  esTitr  of  tie 
thorax  ia  much  deeper  on  the  poeterior  thaix  oa  the  antenor  tiU, 
in  conBe<iueiice  of  the  obliquity  of  the  disphnagni,  and  oontaiiu  ibc 
heart  encloBed  in  its  pericardium,  with  the  great  veaaels ;  the  Innpv 
with  their  seroug  coverinfiB,  the  pleura  ;  the  oeaopbagiu;  (ome 
importtutt  nerves ;  and,  in  the  foetus,  the  thymua  gland. 


FEBIOAHDmU. 

The  central  organ  of  circulation,  the  heart,  is  situated  between 
the  two  layers  of  pleura  which  constitute  the  mediastinum,  and  is 
enclosed  in  a  proper  membrane,  the  pericardium. 

The  pericanimm  is  a  fibro-Berous  membrane,  its  serous  layer 
being  reflected  from  the  serous  membrane  of  the  vieciiB  which'  it 
encloses.  In  shape  it  is  like  a  truncated  cone,  the  base  being  dowo^ 
ward,  the  truncated  apex  upward,  surronnding  the  aorta.  It  ton- 
sists  of  two  layers,  eitemal,  fibrous;  and  internal,  serous.  The 
fihroat  layer  is  attached  above  t  " 
the  heart,  on  which  it  i*  continnona  n 


}vfl  to  the  great  vessels  pioceedin8  frun 
Dtinnona  with  the  deep  cervical  iucia ; 
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and  below,  to  the  tendinouB  portion  of  the  diaphragm.  Where  it 
encloses  the  great  vessels  it  is  prolonged  on  them  for  some  distance 
in  a  tubular  form,  and  at  length  becomes  lost  in  their  outer  coat. 
The  vessels  which  are  partly  covered  bv  it  are  eight  in  number, 
namely,  the  aorta,  superior  vena  cava,  four  pulmonary  veins,  and 
right  and  left  divisions  of  the  pulmonary  artery.  The  serous  mem* 
brane  invests  the  heart  with  the  commencement  of  its  great  vessels 
as  high  as  the  arch  of  the  aorta,  and  is  then  reflected  upon  the  in* 
temal  surface  of  the  fibrous  layer. 

In  intimate  structure  the  fibrous  layer  is  composed  of  strong 
interlacing  fibres,  the  serous  layer  consisting  of  a  thin  stratum  of 
elastic  tissue  disposed  in  a  network,  adherent  by  one  surface  to  the 
fibrous  layer,  ana  smooth  on  the  free  surface,  where  it  gives  support 
to  a  single  or  double  lamina  or  tesselated  epithelium.  The  bag  of 
the  pericardium  has  few  vessels  and  nerves,  the  latter  being  derived 
from  the  phrenic  and  recurrent  branch  of  the  right  pneumogastric 

HEABT. 

The  heart  is  placed  obliquely  in  the  chest,  the  base  being  directed 
upwards  and  backwards  towards  the  right  shoulder,  and  correspond- 
ing to  the  intervals  between  the  fourth  and  eighth  dorsal  vertebrae  ; 
the  apex  forwards  and  to  the  left,  pointing  to  the  space  between 
the  fifth  and  sixth  rib,  at  about  two  and  a  half  incnes  from  the 
sternum.  Its  under  side  is  flattened,  and  rests  on  the  tendinous 
portion  of  the  diaphragm ;  its  upper  side  is  rounded  and  convex,  and 
formed  principallv  bv  the  right  ventricle,  and  partly  by  the  left ; 
the  loicer  or  right  border,  formed  chiefly  by  the  right  auricle,  is  thin 
and  longer  than  the  left  border;  the  latter  is  formed  by  the  left 
ventricle,  and  is  thick  and  rounded.  Surmounting  the  ventricles 
are  the  corresponding  auricles,  whose  auricular  appendages  are 
directed  forwards,  and  slightly  overlap  the  root  of  tne  pulmonary 
artery.  The  pulmonary  artery  is  the  large  anterior  vessel  at  the 
root  of  the  heart;  it  crosses  obliquely  the  commencement  of  the 
aorta.  The  heart  consists  of  two  auricles  and  two  ventricles,  which 
are  respectively  named,  from  their  position,  right  and  left  The 
right  is  the  venous  side  of  the  heart ;  it  receives  into  its  auricle  the 
venous  blood  from  every  part  of  the  body,  by  the  superior  and  in- 
ferior cava  and  coronary  sinus.  From  the  auricle  the  blood  passes 
into  the  ventricle,  and  from  the  ventricle  through  the  pulmonary 
artery  to  the  capillaries  of  the  lungs.  From  these  it  is  returned  as 
artenal  blood  to  the  left  auricle ;  from  the  left  auricle  it  passes  into 
the  left  ventricle,  and  from  the  left  ventricle  is  carried  through  the 
aorta,  to  be  distributed  to  every  part  of  the  body  and  again  returned 
to  the  heart  by  the  veins.  This  constitutes  the  course  of  the  adult 
circulation. 

The  heart  is  best  studied  in  situ.  If,  however,  it  be  removed 
from  the  body,  it  should  be  placed  in  the  position  indicated  by  the 
above  description  of  its  situation.    A  transverse  incision  skoxsi^l 
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then  be  made  along  the  ventricular  margin  of  the  ririit  utricle, 
from  the  appendix  ta  tta  right  border,  and  crowed  bj  a  perpenJi- 
cular  laoiaion  earned  from  the  side  of  the  Buperior  to  tliinf^ 
cava.     The  blood  must  then  be  lemoved. 

The  RIGHT  ATTEIOLE  is  larger  than  the  left,  and  cciiw«t.rfi 
principal  cavity  and  an  auricular  appendix  ;  the  former  u  the  nit 

*  -'-«^empty  their  blood,  ajtd  it  hence  nJm 

ir  atrium.     The  interior  of  the  aarn 


into  which  the  great  vi 


Sutruiaa  of  tba  bdaliir  mn. 
4.  Opanliic  <■<  tlH  ean^nOf 

*«M onba,  ranouidaillvat 

tlw  OarSm  toB^M  to  tb 
<iuiMB  oolmnua  („%  ,.  ro- 
nmiwy  iiUrj,  nudgd  it  Iti 
comiasiKiem«nt  By  Um  wit 
lUDu-   lalna.     ,^    Rj^t  pal- 


of  theduetua  artirtoMa.  aetti 
■I  ■  llnmant  botwoon  tbo  puliiiniiU7  utery  uid  arch  at  tha  iwrti.  ^^*  inm 
marl(lhecoiir»eofUie  VBHOUB  blood  through  the  right  «ldBof  the  htwt.  Alata 
tlie  auriclfl  by  the  luportut  «nd  Infertnr  a™,  it  bum*  through  the  urtculo-ni 
trlciilar  opsDing  Into  the  Tentrids,  uid  thanca  thtnuih  the  pulmonu 
the  lungn.     it.  Left  kurlcle.     17.  Opening*  of  the  four  Mbnoouj 


Itn  chordie  tandlDSB 


itrlcular  open  Li 


Mtacbad  }f 

IDE  carneB,  whlnh  pnfeet  traa  the  nlk  ol 
i  coiirea  at  the  aeceiKUDB  norM  b^nd  tk> 
,_..-■,  Theentrjooeof  the»eoe<d|,guudedlii 
hoftheBrte.  Thooomp»n.UT>,thicl5i.«eltB 
dinidiun.    Ther 


lo  thd  Uft  TBDtricle,  «t 


ipuiitln  thieko^  el  tb 

----  -.  the  pun  blood  thm^ 

w*.     The  blood  b  braaglit  trm  tbt 

■ride,  uid  uMee  tlunHb  Da 


msenlH  for  examination  fii-e  openings,  two  valves,  two  relics  of 
^tetnl  structure,  and  two  peculiantics  in  the  proper  structure  of  the 


K  ,        .  ..,__„._ 

auricle.     To  facilitate  remembrance  they  may  be  thus  anrmged  :- 


[  Foramina  Thebeaii,       gt-uctiin.  nf  (  Tulfwcle  of 


Valves      .  \  CotoMtj  ftiwe- 
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The  Bnperior  vena  cav»  returns  the  blood  from  the  upper  half 
of  t]ie  body,  and  opens  into  the  upper  and  bock  part  of  the  auricle. 

The  inferior  vena  cava  returns  the  blood  (rom  the  lower  half 
of  the  body,  and  opens  through  the  lower  and  poBterior  wall,  close 
to  the  partition  between  the  auricles  (septum  auricularum).  The 
ilirection  of  these  two  vessels  is  such,  that  a  stream  forced  through 
the  superior  cava  would  rush  towards  the  atiriculo- ventricular 
opening.  In  like  manner,  a  jet  issuing  from  the  inferior  cava  would 
dash  its  stream  against  the  septum  auricularum  ;  this  is  the  proper 
direction  of  the  two  currents  during  fcetal  life. 

The  coronary  slnna  returns  the  venous  blood  from  the  substance 
of  the  heart ;  it  opens  into  the  auricle  between  the  inferior  cava  and 
auriculo- ventricular  opening,  under  cover  of  the  coronary  valve. 

The  foramina  Tbebesii  are  minute  pore-like  opeoingH  of  small 
veins  which  issue  directly  from  the  muscular  structure  of  the  heart, 

F10.  3s6.— Autumr  ot  the  heart 
right  lids.  I.  Csiitr  ol  right 
vuiclfl.  g.  Appendix  HiirlcuLie  In 
ItA  caTlCf  are  ieon  tb«  muscuU 
pactiMti.    3.  Buporior  ybub  mn 

Xht"^ 


tho  chnnaBl  Lahdkog  iipwurda  b 
the  pulmoD&Tj  Artery,  d.     f  J 
Tricuspid  Talva ;  i  li  pUced  01 
theiinleriorcurlaln./an  the  right  W 
curtatn.     ff.  Hu^culiu  papUlnrlfl    f 

•nd  Tigbt  curtain  an  coDJiccled 
ll*  chordiB   londlnoB.      *.   Tbs   "long  id 
LS  right  curtain,     t.  AttAChnH 

' irtaln.    1. 1.  Chorda  torn 

at  the  pulrqoiury  Mrtery, 


idlng  aorta,     a  Iti  tnusTerH  ptitlon,  with  thB  three  urterUl 


trunlu  which  ortia  from  ti»  u 


without  entering  the  venous  current  Similar  openings  are  also 
found  in  the  left  auricle,  and  in  the  right  and  left  ventricles,  but,  in 
the  latter,  they  are  commonly  not  the  termination  of  vessels  but 
mere  cwcal  depressions. 

The  anricolo-vsntrlcnlar  opening  is  the  lai^  opening  of  com- 
munication between  the  auricle  and  ventricle.  It  is  oval  in  form, 
and  admits  three  fingers  easily. 

The  Eustachian  valve  is  a  part  of  the  apparatus  of  festal  cireu- 
lation,  and  serves  to  direct  the  placental  blood  from  the  inferior 
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cava,  througli  the  foramen  ovale  into  the  left  auricle.  In  the  adult 
it  is  a  mere  vestige  and  imperfect,  bein^  often  cribriform,  thondi 
sometimes  it  remains  of  large  size.  It  is  formed  hy  a  fold  <^  wd 
lining  membrane  of  the  auricle,  containing  some  moacnlar  fibres^  it 
situated  between  the  aperture  of  the  inferior  cava  and  the  auricido- 
ventricular  opening,  and  is  continued  into  the  outer  part  of  the 
annulus  ovalis. 

The  coronary  or  Thebesian  Talve  is  a  semilunar  fold  of  the 
lining  membrane,  stretching  across  the  mouth  of  the  ooronaxy  sinus, 
and  preventing  the  reflux  of  blood  in  the  vein  during  contraction  of 
the  auricle,  it  is  insufiicient  to  close  the  opening  when  the  walls  of 
the  heart  are  relaxed,  but  is  quite  competent  during  their  contrac- 
tion, as  the  opening  then  becomes  narrowed. 

The  annnliB  ovalis  is  situated  on  the  septum  aurieulanmi, 
opposite  the  termination  of  the  inferior  cava.  In  the  foetus  it 
formed  the  margin  of  an  oval  opening  (foraxnen  ovale)  by  which 
the  two  auricles  communicated.  In  the  adult  the  annulus  is 
commonly  incomplete  below. 

The  fossa  ovsJis  is  an  oval  depression  corresponding  with  the 
foramen  ovale  of  the  foetus.  This  opening  is  closed  at  "birth  by  a 
thin  valvular  layer,  which  is  continuous  with  the  left  margin  of  &ie 
annulus,  and  is  frecjuently  imperfect  at  its  upper  part  The  depres- 
sion or  fossa  in  the  right  auricle  results  irom  this  airangement 
There  is  no  fossa  ovalis  in  the  left  auricle. 

The  tubercle  of  Lower  is  the  portion  of  auricle  intervening 
between  the  openings  of  the  superior  and  inferior  cava.  Being 
thicker  than  the  walls  of  the  veins,  it  forms  a  projection,  which 
was  supposed  by  Lower  to  direct  the  blood  from  the  superior  ca^'s 
into  the  auriculo- ventricular  opening.  It  is  better  markeil  in  the 
lower  animals  than  in  man. 

The  muscnli  pectinati  are  small  muscular  columns  situated  in 
the  auricular  appendix.  They  are  numerous,  and  arranged  parallel 
with  each  other ;  hence  their  cognomen  pectincUi,  like  the  teeth  of  a 
comb. 

The  RIGHT  or  ANTERIOR  VENTRICLE  is  triangular  and 
prismoid  in  form.  Its  walls  form  the  chief  part  of  the  anterior 
surface  and  lower  border  of  the  heart,  and  a  small  portion  of  the 
posterior  surface.  The  posterior  side,  which  is  also  inferior,  is  flat, 
and  rests  on  the  diaphragm ;  the  inner  side  corresponds  ^"ith  the 
partition  between  the  two  ventricles,  septum  ventriculorum ;  the 
anterior  side  is  convex.  Superiorly  where  the  pulmonary  artery 
arises,  there  is  a  dilatation  of  the  ventricle,  termed  the  inftandi- 
bulum,  or  conns  arteriosus. 

Dissection. — The  right  ventricle  is  to  l)e  laid  open  by  grasping 
the  wall  with  the  left  hand,  transfixing  it  with  tne  scalpel  about 
half-way  down,  and  carrying  the  incision  onwards  to  the  apex  of  the 
heart. 

It  contamB,  to  \>ft  exoixwyxv^^  \w<^  ^^Tivw^^the  anriculo-vcntri- 
cular  and  t\\at  oi  tV^  '^>3^xaoTia.r5  \j3\&t:^  \  v«^  w^-^^cataMs,^^  x^ves, 
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tricuspid  and  semilunar  ;  and  a  muscular  and  tendinous  apparatus 
belonging  to  the  tricuspid  yalves.    They  may  be  thus  arranged  : — 

Auriculo- ventricular  opening,  Tricuspid  valve, 

Opening  of  the  pulmonary  artery,  Semilunar  valves. 

Chordae  tendineae. 

Columns  camese. 

The  anricalo-ventriciilar  opening  is  surrounded  by  a  fibrous 
ring,  covered  by  the  lining  membrane  (endocardium)  of  the  heart. 
It  is  the  opening  of  communication  between  the  right  auricle  and 
ventricle. 

The  opening  of  the  pulmonary  artery  is  situated  at  the  sum- 
mit of  the  conus  arteriosus,  close  to  the  septum  ventriculorum,  on 
the  left  side  of  the  right  ventricle,  and  upon  the  anterior  aspect  of 
the  heart 

The  tricnspid  valve  is  formed  by  three  triangular  folds  of  the 
lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue. 
They  are  connected  by  their  base  around  the  auriculo- ventricular 
opening  ;  and  by  their  sides  and  apices  which  are  thickened,  they 
give  attachment  to  a  number  of  slender  tendinous  cords,  callea 
chordse  tendinese.  The  chorda  tendineSB  are  the  tendons  of  the 
thick  muscular  columns  {columnas  camem)  which  stand  out  from  the 
walls  of  the  ventricle,  and  serve  as  muscles  to  the  valves.  A  num- 
ber of  these  tendinous  cords  converge  to  a  single  muscular  attach- 
ment Of  the  three  segments  of  which  the  valve  is  composed  one  is 
placed  anteriorly,  and  is  connected  with  the  anterior  wall,  a  second 
IS  placed  against  the  posterior  wall,  while  the  third  lies  between  the 
auriculo- ventricular  opening  and  the  commencement  of  the  pulmon- 
ary artery  ;  the  first  of  these  is  attached  by  means  of  chordae  tendinese 
to  a  papillary  muscle  springing  from  the  anterior  free  wall  of  the 
cavity,  the  second  is  attached  in  like  manner  to  a  papillarv  muscle 
on  the  posterior  wall,  while  the  third  is  connectea  airectly  by  its 
chordae  to  the  ventricular  septum.  Between  the  bases  of  these  three 
flaps  small  intermediate  folds  are  usually  found.  The  chordae  ten- 
dinese  are  attached  not  only  to  the  margins  of  the  valve  segments, 
but  also  to  the  base  and  outer  or  ventricular  surface  ;  there  are  none, 
however,  attached  to  the  inner  surface,  over  which  the  blood  passes 
in  its  course  from  the  auricle  to  the  ventricle,  so  that  this  surface  is 
smooth  throughout,  and  friction  is  thus  lessened.  The  tricuspid 
valves  prevent  the  regurgitation  of  blood  into  the  auricle  during  the 
contraction  of  the  ventricle,  and  they  are  prevented  from  being 
themselves  driven  back  by  the  chordae  tendineae  and  their  muscular 
attachments. 

This  connection  of  the  muscular  columns  of  the  heart  to  the  valves 
has  caused  their  division  into  active  and  passive.  The  active  valves 
are  the  tricuspid  and  mitral ;  the  pasgive,  the  semilunar  and 
coronary. 

The  colnmna  camea  (fleshy  columns^  is  a  name  expressive  of 
the  appearance  of  the  internal  walls  of  tue  ventricles,  which,  with 
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the  exception  of  the  infundibulum,  seem  formed  of  miucakr 
columns  interlacing  in  almost  every  direction.  They  are  divide^ 
according  to  the  manner  of  their  connection,  into  three  seta  i.  Tht 
greater  numl>er  ore  attached  by  the  whole  of  one  side,  and  merelT 
form  convexities  into  the  cavity  of  the  ventricle-  2.  Others  are 
connected  by  both  extremities,  being  free  in  the  middle.  3.  Two 
of  larger  size,  called  mtiscali  papiUares,  are  attached  by  one  ex- 
tremity to  the  walls  of  the  heart,  and  by  the  other  eive'  ineertiaii 
to  the  chordte  tendinese.  One  of  these  is  connected  wim  the  aDten<ff 
and  the  other  with  the  posterior  wall  of  the  ventricde.  At  the  base 
of  the  anterior  one  a  transverse  fleshy  band  stretches  across  to  the 
ventricular  septum  ;  it  is  called  the  moderator  bandy  and  is  behered 
to  strengthen  the  thin  anterior  wall  by  binding  it  to  the  firmer 
^eptum. 

Tlie  semilunar  or  sigmoid  valves,  three  in  number,  are  situated 
around  the  commencement  of  the  pulmonary  arteiy,  being  formed 
by  a  folding  of  its  lining  membrane,  strengthened  hy  a  thin  layer 
of  fibrous  tissue.  Thev  are  attached  bv  their  convex  borders,  and 
free  by  the  concave,  which  are  directed  upwards  in  the  coune  of 
the  vessel,  so  that,  during  the  current  of  the  blood  along  the  arterr, 
they  are  pressed  against  the  sides  of  the  cylinder  ;  but  if  regurgita- 
tion ensue,  they  are  immediately  expanded,  and  effectually  close  the 
entrance  of  the  tube.  The  margins  of  the  valves  are  thicker  than 
the  rest  of  their  extent,  and  eacn  valve  presents  in  the  centre  of 
this  margin  a  small  fibro-cartilaginous  tubercle  or  noilule,  called 
corptis  Arantii,  which  locks  in  with  the  other  two  during  the 
closure  of  the  valves,  and  secures  the  triangular  space  which  would 
otherwise  be  left  by  the  approximation  of  three  semilunar  fold& 
On  each  side  of  the  no<lule,  the  edge  of  the  valve  is  folded  and  thin, 
and  to  this  part  the  term  lunula  has  been  applied.  When  the  valvea 
are  closed,  tlie  lunuhe  are  brought  in  contact  with  each  other  by 
their  surfaces. 

Between  the  semilunar  valves  and  the  cylinder  of  the  artery  are 
three  pouches,  called  the  pnlmonaiv  sinuses  (sinuses  of  Valsalva^ 
Similar  sinuses  are  situated  behind  the  valves  at  the  commence- 
ment of  the  aorta,  and  are  larger  and  more  capacious  than  thoee 
of  the  pulmonary  artery. 

The  pnlmonarv  artery  commences  by  a  scalloped  border,  cor- 
responding with  tne  three  valves  which  are  attached  along  ita  edge. 
It  is  connected  to  the  ventricle  by  muscular  fibres,  and  by  &e 
lining  membrane  of  the  heart. 

The  LEFT  or  P08TEBI0R  AUEICLE  is  somewhat  thicker 
than  the  right;  of  a  cuboid  form,  and  situated  more  posteriorly. 
The  auriciUar  appendix  is  constricted  at  its  junction  with  the  auricle, 
and  has  a  foliated  appearance  ;  it  is  directed  forwards  towards  the 
root  of  the  pulmonary  artery,  to  which  the  auriculae  of  both  sides 
appear  to  converge. 

Dissection. — The  left  auricle  is  to  be  laid  open  ^y  a  I  shaped 
incision,  the  horizontal  section  being  made  along  the  borJer  which 
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ia  tLtlacbed  to  the  hane  of  the  ventricle.     It  presents  for  ezaniination 
five  openinge,  and  the  mnBcular  structure  of  the  appendis  :  the  fosaa 
oralis,  as  previouBly  obeeTved,  is  not  to  be  seen  on  the  left  side  of 
the  Beptum  auricularum.    The  parts  to  be  eiamined  are — 
Four  pulmonary  Teins, 
Auriculo- ventricular  opeotng, 
Musculi  pectinati. 
The  pnlmonary  Toins,  two  from  the  right  and  two  from  the  left 
lung,  open  into  the  back  part  of  the  auricle.    The  two  left  pul- 
monary veins  t«nainate  frequently  by  a  common  opening. 
The  anricnlo-ventricnlar  opening  is  the  apertur     ' 


Fhlch  the  three  irtarUl  tiuDks  ol  Uie  heed  uu 
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..     .,._. ^  by  the  blfimation  of  the  pulmonsrji 
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the  letter  Ifl  p1ac«d  In  the  clert  f  omud  b 
ff.  Left  puhuonuy  uteiy.     h.  Rl^bt  Te 

tion  between  the  auricle  and  ventricle ;  it  is  oval  in  shape  and  is 
a  little  amailer  than  the  corresponding  opening  on  the  right  side. 

The  Bltucnli  pectinati  are  fewer  in  nnmber  than  in  the  right 
anricle,  and  are  ntuated  only  in  the  appendix  anriculK. 

LEFT  VBNTEIOLE.— The  left  ventricle  is  to  be  opened  in  the 
same  manner  as  the  right  by  transfixing  its  anterior  wall  close  to 
the  septum,  and  cutting  downwards  to  the  apex. 

The  left  ventricle  is  conical  both  in  external  fignre  and  in  Hie 
shape  of  it«  internal  cavity.  It  forms  the  apex  of  the  heart,  by 
projecting  beyond  the  rignt  ventricle,  while  the  latter  has  the 
advantage  in  length  towanls  the  base.  Its  walls  are  about  seven 
lines  in  thickness,  those  of  the  right  veatricte  being  about  two  lines 
andahAl£ 
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Bteranm.  ^k  Talres  are  to  sitnated  th^t  the  moath  oft  sbe&eteoft 
placed  over  the  inner  end  of  the  third  intercostal  epace  of  tbc  lot 
eide  will  cover  a  portion  of  them  all  (Holden).  A  needle  inbolDn' 
into  the  second  mtercoetal  Bpace  close  t«  the  atemom,  «ill  ptitt 
first  the  pleum  and  lun^  then  the  pericardium,  and  next  the  lacBtif- 
ing  aorta  ;  introduced  into  the  third,  fourth,  or  fifth  space,  itirill, 
after  piercing  the  pleura  and  lung,  enter  the  right  aiuicle  of  the  btart 


— ruriUon  dI  the  burt  In  nUtioa  to 
^  Right  TcDtricle.    I.  v.  Left  lantiidi. 
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The  heart  is  covered  externally  by  a  delicate  a 
the  periMMfdixim,  aaA  \b  Vm-A-^v-Moi  Vj  ^-iiifE  e 
the  endocardiu—  ■  •'" 
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fibres,  but  with  these  there  is  a  certain  amount  of  fibrous  and  fibro* 
cartilaginous  tissue,  especially  about  the  base  and  around  the  auriculo- 
ventricular  and  arterial  openings. 

Muscular  Stmctnre. 

Ventricles. — The  fibres  of  the  ventricles  have  a  very  intricate 
arrangement  The  most  recent  and  complete  description  is  that  of 
Dr.  rettigrew,  in  the  PhiLowphical  Transactions  for  1864.  The 
author  shows  that  the  wall  of  the  ventricles  may  be  divided  into 
seven  layers,  the  fibres  of  which  differ  in  direction.  The  fibres  of 
the  first  layer  run  spirally  downwards  from  left  to  right,  but  nearly 
vertically  ;  those  of  the  second  layer  take  the  same  general  direction, 
bnt  are  more  inclined  to  the  horizontal ;  those  of  the  third  layer 
are  still  more  transverse,  and  the  fourth  layer  is  quite  transverse. 
Passing  the  fourth  layer,  which  occupies  a  central  position  in  the 
ventricular  walls  and  forms  the  boundary  between  the  external  and 
internal  layers,  the  order  of  arrangement  is  reversed  and  the  fibres  of 
the  remaining  layers,  viz.,  five,  six,  and  seven,  gradually  return  in  an 
opposite  direction  and  in  an  inverse  order  to  the  same  relation  to 
the  vertical  as  that  maintained  by  the  first  external  layer.  The 
fibres  composing  corresponding  external  and  internal  layers,  such  as 
layers  one  and  seven,  two  and  six,  &c.,  are  continuous  in  the  left 
ventricle  at  the  apex,  and  in  the  right  ventricle  in  the  track  for  the 
anterior  coronary  artery,  the  fibres  of  both  ventricles  beinc  for  the 
most  part  continuous  likewise  at  the  base.  The  fibres  of  tne  right 
and  left  ventricles  anteriorly  and  septally  are  to  a  certain  extent 
independent  of  each  other  ;  whereas  posteriorly  many  of  them  are 
common  to  both  ventricles  ;  t.e.,  the  nbres  pass  from  one  ventricle 
to  the  other.  At  the  apex  the  fibres  are  twisted  round  like  a  scroll 
or  whor],  and  then  the  external  fibres  enter  into  the  interior  of  the 
ventricle,  and  some  of  them  are  continuous  with  those  of  the  mus- 
culi  papillares,  others  with  the  innermost  layer  of  spinal  fibres. 
The  fibres  from  the  back  and  front  of  the  ventricle  enter  the  apex 
in  two  different  bundles,  so  that  the  whorl  is  composed  of  a  double 
set  of  fibres  twisted  round  each  other  something  like  the  fingers  of 
the  two  hands  when  they  are  folded  over  each  other  and  closed. 

Anrides. — The  muscular  fibres  of  the  auricles  are  disposed  in  three 
sets — transverse,  spiral,  and  circular.  The  transverse  are  most  ex- 
ternal and  extena  over  both  cavities  entering  the  septum.  The 
spiral  are  attached  at  each  exti-emity  to  the  auriculo-ventricular 
nngs ;  they  are  looped  and  irregular  in  their  arrangement,  and  are 
common  to  both  auricles.  The  circular  begin  at  the  apex  of  the 
appendix  and  are  continued  on  to  the  body  of  the  auricle ;  they  have 
on  their  interior  a  number  of  fibres  which  are  arranged  longitudin- 
ally. The  circular  fibres  belonging  to  each  auricle  are  distinct  from 
those  of  its  fellow.  Other  fibres  surround  the  entrance  of  the  ven» 
cavae  and  pulmonary  veins  and  are  continued  for  some  distance  along 
these  vessels. 
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Minute  Straetara. 
The  peiictrditun  ia  »  thin  layer,  composed  of  «  Detvoik  id  Gk 
elastic  fibreit,  ndhereut  by  the  deep  mifKC  to  the 
Diieculu  atructore  of  the  heart,  uid  mppoiliiii: 
on  its  free  surface  a  eiiigle  or  double  lamint  of 
teseelated  epithelium.  Beneath  the  perictrdinm, 
especially  in  the  grooves  of  the  heart,  is  man  or 
less  adipose  tissue,  which  is  sometiines  distrihntel 
more  extensively  over  the  surface  of  the  orgsn. 

The  endocudlnm,  or  lining  membruie  of  ibt 
heart,  is  also  thin,  but  thicker  in  the  aomlH 
thun  in  the  ventricles,  and  especially  in  the  1«ft 
auricle.    It  consists  of  three  layere — namely,  (i) 
A  thin  stistum  of  white  fibrotu  areolar  tusoe, 
which  connects  it  to  the  mnacular  stmctme ;  (:) 
a  middle  layer,  composed  of  elastic  tunie,  which 
is  fu)  abundant  in  the  auricles  aa  to  constitiili 
a  thin   elastic  membrane   poaseased    of  serail 
laniinse  i  and  N)  an  epithelium,  consisting  ct  i 
i.   single  or  double  layer  of  more  or  lesa  elongilrf 
iiiim  uf  lbs  ciuio-  or  polygonal,  flattened  nucleated  cells.     The  mi- 
t"^"™-  face  of  the  middle  layer,  on  \rhich  the  epitlw- 

linm  is  emljcilcle<l,  presents  a  smooth  atratum  of  fine  elastic  fibie^ 
arranged  longitudinally,  while  the  chief  thickness  of  the  layer  ti 
made  up  of  fine  and  coarse  elaitie 
networka,  connected  by  a  matiii 
of  areolar  tiaaue,  in  the  meshes  of 
which  are  numerous  scattered  no- 
clei.  Muscular  fibres  similar  to 
those  of  the  wall  of  the  heart  aR 
also  found  in  certain  parts.  In  tbc 
ventricles  the  endocardium  is  tranf- 
pareut ;  in  the  auricles,  MrticulsHt 
the  left,  it  ia  opaque  and  white ;  rt 
iscontinuooBwith  the  liningmem- 
brane  of  the  ressels  which  open  into 
the  heart 

The  mtuatlar  Btmcture  of  the 
heart  presents  certain  peculiaritiM 
which  distinguish  it  both  from  the 
striated  and  non-striated  fibres  de- 
scribed on  a  previous  page,  althonii 
the  presence  of  transverse  maii- 
inga  leads  to  its  being  classed  with 
i«iiigmii«ciiiu'iibn!i  the  first  of  these  two  forms.  Tbt 
.    On  11*  rt^^  U«  Mil*  "il   atri«  are  more  faintly  marked  than 

UUclal  B«  "WI^  ■Ct.Oife  -A   OTtolittS^   WsOTJfj,.  TOJlScIe, 

„d  lie  fib~  «»  o»a«,»l^-.~  v^-v^^.-^v^- 
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znarkable  for  their  numerous  branches  and  frequent  anastomoses, 
and  are  formed  by  the  union  of  distinct  ceUs  joined  end  to  end. 
Each  cell  has  a  single  nucleus  near  its  centre  and  one  or  two  nucleoli ; 
they  frequently  contain  small  fatty  granules  which  are  greatly  multi- 
plied in  fatty  degeneration  of  the  heart. 

The  anricalo-ventricnlar  valves  are  composed  of  two  layers  of 
endocardium,  connected  in  the  body  of  the  valve  by  areolo-fibrous 
tissue,  mingled  with  a  network  of  elastic  fibres ;  towards  the  edges 
of  the  valve,  the  two  layers  become  blended  with  each  other,  and 
form  a  single  membrane.  The  ehorcUe  tendinecd  consist  of  a  fasci- 
culus of  tendinous  fibres  invested  by  a  thin  layer  of  endocardium. 
The  semilunar  valves  are  composed  of  a  thin  stratum  of  elastic  and 
areolar  tissue,  the  elastic  tissue  forming  a  fine  network  in  the  siib- 
stance  of  the  latter,  and  the  free  surface  being  invested  by  a  single 
or  double  layer  of  epithelium. 

Vessels  and  Nerves. — The  arteries  of  the  heart  are  derived  from 
the  left  and  right  coronary ;  the  cavUlaries  form  a  fine  network 
around  the  muscular  fasciculi  as  in  otner  muscles ;  the  veins  accom- 
pany the  arteries,  and  empty  themselves  by  the  common  coronary 
vein  into  the  right  auricle ;  the  venae  minimae  or  venae  Thebesii 
discharging  their  blood  directly  into  the  auricle.  The  semilunar 
valves  are  an  exception  to  the  rest  of  the  valves  of  the  heart,  in 
having  no  blood-vessels.  Lymphatic  vessels  are  scanty  in  the  bag 
of  the  pericardium,  but  numerous  beneath  the  visceral  layer; 
they  follow  the  grooves  of  the  heart,  and  terminate  in  the  glands 
situated  beneath  the  arch  of  the  aorta,  and  upon  the  bifurcation  of 
the  trachea. 

The  nerves  of  the  heart  are  numerous,  and  derived  from  the 
cardiac  plexuses,  which  ore  formed  by  filaments  from  the  sym- 
pathetic and  pneumogastric  nerve,  and  reach  the  substance  of  the 
organ  by  means  of  the  anterior  and  posterior  coronary  plexus.  The 
nervous  filaments  partly  accompany  the  vessels,  partly  cross  their 
course,  anastomose  with  each  other  at  acute  angles,  and  pierce  the  sur- 
face of  the  heart  to  reach  its  substance  and  the  endocardium.  The 
nerves  are  grey,  being  composed  of  fine  pale  fibres,  a  few  only  of  the 
larger  nerves  containing  in  addition  an  admixture  of  nucleatea  fibres. 
Where  the  nerve  filaments  intersect  each  other  there  are  minute  gan- 
glionic enlargements,  which  receive  the  name  of  ganglia  of  Remak. 

Size  and  Wei^^t  of  the  Heart.— Roughly  stated,  the  heart  is 
about  equal  in  size  to  the  closed  fist  of  the  individual ;  it  measures 
about  five  inches  in  length,  three  and  a  half  in  greatest  width  and 
two  and  a  half  in  greatest  thickness.  The  average  weight  of  the 
heart  in  the  male  is  ten  to  eleven  ounces,  and  in  the  female  about 
nine  ounces. 

Foatal  Heart  and  Foatal  Oirenlation. 

Foatal  Heart. — At  the  time  of  birth  the  heart  is  large  in  pro- 
portion to  the  size  of  the  body  ;  the  walls  of  the  two  ventricles  are 
of  nearly  equal  thickness,  and  are  lelatively  thickec  thasi  \sl^&^!&x 
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life ;  the  rigbt  and  left  auricle  commimicate  by  mn  oval  opoiiBft 
Ibnunen  ovola  (Foramen  of  BotalX  Both  ventriclea  pour  their 
blood  into  the  aorta,  this  being  accomplished  in  the  oue  ol  the  ri^ 
ventricle  bj  meana  of  a  trunk  connectmg  the  palmonHy  artoy  ntt 
the  junction  of  the  tranBvene  and  deacendins  jwrta  of  the  tich, 
ductni  utarloBnB;  the  Eostachian  Tidve  ia  large,  and  aerrM  to 

Fio.  i6i.-.natal  ebmUUiB.  t.  Ub- 
billcal  omL  oooalMliir  o(  ■—"»«' 
Tola  ud   two  ■■-■Mitiai    BtakiL 

•  UoDdbntt 


dcBOtad  by  Ui«  ai 

L^  TuMolt^  Uw  blood  (albvte 
I  tha  sRft  of  tfat  (Bk 


w»Mbs«  glTon  oB  In  tlH  Hck  ■ 
tlMtiMdudiipiMraxfra^iiUtaL  Bi 

turn  ol  ths  hlood^  from  tlw  had  ul 
upper  ennmlUwtbnmgliiiHjM. 

■uparlor  ma  cunfiiV  totbtikH 
■oricla (SX  ud  lo t£» ^«u^g|S 
»n»»  Ouiiucti  Un  r1«lit  — J- 
(iS),  to  U»  pulmoBKy  « 
i;.  DiiiitiuirtsTleau,iiii], 
la  b«  ■  pnpar  ccoitliiuMl 
pubnoBvyaftUT ;  tha  (rfbv..  _ 
^da  ire  Um  rfgbt  and  Uft  polawHT 
Mtary.thiaaaraot  axbMulyal 
■IH  u  aMnpared  with  tba  dacta 
■rtarloaua.     The  daetoa  iirMtmii 

'-—"■-■' r.*.rft 
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'  bTponattle  arMrta 
ni  the  blood  aloutb 

ird  to  Iba  plMMnta;  -.» 

tba  other  dlajdoiu,  tha  aitiniil 
fUaca  (»),  are  contliraad  lata  Oi 
lower  axttemlUn.    Tba  arcon  il 


V-.'  u 


pre\-ent  the  blood  from  the  inferior  cava  passing  into  the  auricnlo- 
ventricular  opening,  directing  it  into  the  foramen  ovsje. 

Fatal  Oirculation.— The  pure  blood  is  brought  from  the  placenta 
by  the  umbilical  vein.  The  umbilical  vein  passes  through  the 
umbilicus  mid  eutera  the  liver,  where  it  divides  into  several  branches,' 
two  or  tbiee  of  Ikeae  \iTMidtt<fa  ai*  KMlii^i«uB&,  \b  tha  left  lobe,  one 
blanch  coittmMittc*W»  Vvlfe  ft\*-yrf^  ■^_««i"^'fio»\x«a!i«n«,^ — — 
and  fluppUest'her.^v.Vi^w^*-^"**"^'^**^^**  *=«*»»■<' 
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g     passes  directly  backwards  and  loins  the  inferior  vena  cava.    In  the 
I     inferior  cava  the  pure  blood   becomes  mixed  with  that  which  is 
I     returning  from  the  lower  extremities  and  abdominal  viscera,  and  is 
carried  through  the  right  auricle  (guided  by  the  Eustachian  valve) 
I     and  through  the  foramen  ovale  into  the  left  auricle.    From  the 
.      left  auricle  it  passes  into  the  left  ventricle,  and  from  the  left  ven- 
tricle into  the  aorta,  whence  it  is  distributed  by  means  of  the  carotid 
,      and  subclavian  arteries,  principally  to  the  head  and  upper  ex- 
f      tremities.    From  the  head  and  upper  extremities  the  impure  blood 
'      is  returned  by  the  superior  vena  cava  to  the  right  auricle  ;  from  the 
right  auricle  it  is  propelled  into  the  right  ventricle,  and  from  the 
right  ventricle  into  the  pulmonary  artery.    In  the  adult,  the  blood 
would  now  be  circulated  through  the  lungs  and  oxygenated,  but  in 
the  foetus  the  lungs  are  solid  and  almost  impervious.     Only  a  small 
quantity  of  blood  passes  therefore  into  the  lungs,  the  greater  part 
courses  through  the  ductns  arteriosus  into  the  commencement  of 
the  descending  aorta,  where  it  becomes  mingled  with  a  very  small 
portion  of  the  pure  blood  derived  from  the  left  ventricle. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is 
distributed  by  the  external  iliac  arteries  to  the  lower  extremities ; 
the  greater  portion  is  conveyed  by  the  internal  iliac,  or  hypogastric, 
and  umbilical  arteries  to  the  placenta  ;  the  hypogastric  arteries  pass 
forwards  by  the  side  of  the  fundus  of  the  bladder,  and  upwards 
along  the  anterior  wall  of  the  abdomen  to  the  umbilicus,  where 
they  become  the  umbilical  arteries. 

if'rom  a  careful  consideration  of  this  circulation,  we  perceive — ist. 
That  the  pure  blood  from  the  placenta  is  distributed  in  considerable 
quantity  to  the  liver,  before  entering  the  general  circulation.  Hence 
arises  the  abundant  nutrition  of  that  organ,  and  its  enormous  size 
in  comparison  with  other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meetinjj  of  a  double 
current ;  the  one  coming  from  the  inferior  cava,  the  otner  from  the 
superior,  and  that  they  must  cross  each  other  in  their  respective 
course.  How  this  crossing  is  effected,  a  cursory  examination  of  the 
foetal  heart  will  show ;  tor  the  direction  of  entrance  of  the  two 
vessels  is  so  opposite,  that  they  may  discharge  their  currents 
through  the  same  cavity  with  very  little  admixture.  The  inferior 
cava  opens  almost  directly  into  the  left  auricle  ;  and,  by  the  aid  of 
the  Eustachian  valve,  the  current  in  the  cava  is  almost  entirely 
excluded  from  the  right  auricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the 
aorta  comes  directly  from  the  placenta ;  and  although  mixed  with 
the  impure  blood  of  the  inferior  cava,  ^et  is  propelled  in  such 
abundance  to  the  head  and  upper  extremities,  as  to  provide  for  the 
increased  nutrition  of  those  parts,  and  prepare  them,  by  their 
greater  size  and  development,  for  the  functions  which  they  are 
required  to  perform  at  the  instant  of  birth. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very 
impure,  being  obtained  principally  from  the  returning  current  in 
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the  superior  cava ;  a  small  quantity  only  beinff  derived  from  the 
left  ventricle.  Yet  it  is  from  this  impure  blood  that  the  nutritioit 
of  the  lower  extremities  is  provided.  Hence  we  are  not  raiprised 
at  their  insi}:^ificant  development  at  birth  ;  while  we  perceive 
the  providence  of  nature,  which  directs  the  nutrient  current,  in 
abundance,  to  the  organs  of  sense,  prehension,  and  deglutition,  orpaa 
so  necessary,  even  at  the  instant  of  birth,  to  the  safety  and  weliiire 
of  the  crciiture. 

After  birth,  the  foramen  ovale  becomes  gradually  closed  by  a 
membranous  layer,  which  is  developed  from  the  margin  of  the  open- 
injjj  on  the  left  side  and  from  below  upwards,  and  completely 
separates  the  two  auricles.  The  situation  of  the  foramen  is  seen  in 
the  adult  hearty  on  the  septum  auricularum,  and  is  called  the  fom 
avails;  the  prominent  manpn  of  this  opening  is  the  annului  ofo/ii 

Afl  soon  as  the  lungs  have  become  inflated  by  the  first  act  of 
inspiration,  the  blood  of  the  pulmonary  artery  courses  through  iu 
right  and  left  branches  into  the  lungs,  to  be  returned  to  the  left 
auricle  by  the  pulmonary  veins.  Thus  the  pulmonary  circulatiiA 
is  established.  Then  the  ductus  arteriosus  contracts  and  degenerate:^ 
into  an  impervious  fibrous  cord,  serving  in  after-life  simply  a?  a 
bond  of  union  between  the  left  pulmonary  arterj'  and  the  concavity 
of  the  arch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  kvw- 
gastric  arteries  likewise  contract  and  become  impervious.  The 
umbilical  vein  and  ductus  venosvs,  also  deprivetl  of  tueir  circulating 
current,  become  reduced  to  fibrous  cords,  the  former  being  the 
round  ligament  of  the  liver,  and  the  latter  a  fibrous  band  which 
may  be  traced  along  the  fissure  of  the  ductus  venosus  to  the  inferior 
vena  cava. 

ORGANS   OF  RESPIRATION  AND   VOICK 

The  organs  of  respiration  are  the  two  lungs,  with  their  air-tuhe, 
the  tracliea,  to  the  upper  part  of  which  is  adapted  an  apparatus  of 
cartilages,  constituting  the  organ  of  voice,  or  larjTix. 

THE  LARYNX. 

The  larynx  is  situated  at  the  fore-part  of  the  neck,  between  the 
tracliea  and  base  of  the  tongue.  It  is  a  short  tube,  of  an  hour-glas? 
form,  an<l  is  composed  of  cartilages^  ligaments^  muscles^  vessels,  nerrt*^ 
and  mucous  membrane. 

The  cartilages  are  nine  in  number,  three  of  which  are  single  anti 
placed  in  the  middle  line  ;  the  other  six  are  arranged  in  three  pairs 
placed  symmetrically  on  each  side.     They  are  th< 


TVvvToVA.,  Two  comicula  laryngis, 

Cricoid,  '^^^  ^x«JkKvVst:ts!L, 

Two  atyVcuoid,  ^^v^QN.>aA, 
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The  tbyroid  (duptbf  etdof,  like  a  shield)  is  the  largest  cartilage  of 
the  larynx  :  it  consists  of  two  lateral  portions,  or  aSs,  which  meet 
at  an  angle  in  front,  and  form  the  projection  which  is  known  by  the 
name  of  pomum  AdamL  In  the  male,  after  puberty,  the  angle  of 
union  of  the  two  alse  is  acute ;  in  the  female,  and  before  puberty  in 
the  male,  it  is  obtuse.  When  the  pomum  Adami  is  prominent, 
a  bursa  mucosa  is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  comn,  and 
below,  in  the  inferior  comu ;  the  former  pass  upwards  and  slightly 
backwards,  and  are  connected  by  means  of  the  thyro-hyoid  ligaments 
with  the  extremities  of  the  greater  comua  of  the  os  hyoides  ;  the 
latter  curve  downwards  and  inwards,  and  terminate  by  a  smooth 
facet,  by  means  of  which  they  articulate  with  the  lateral  aspect  of 
the  cricoid  cartilage.  On  the  side  of  the  ala  is  an  oblique  line,  or 
ridge,  directed  downwards  and  forwards,  and  bounded  at  each  ex- 
tremity by  a  tubercle.  Into  this  line  the  stemo-thyroid  muscle  is 
inserted  ;  and  from  it  the  thyro-hyoid  and  inferior  constrictor  take 
their  origin.  In  the  receding  angUj  formed  by  the  meeting  of  the 
two  alae,  on  the  inner  side  of  the  cartilage,  and  near  its  lower  border, 
are  attached  the  epiglottis,  vocal  cords,  thyro-arytenoid  and  thyro- 
epiglottidean  muscles. 

The  cricoid  (xplKot  cTdof.  like  a  ring)  is  a  ring  of  cartilage,  narrow 
in  front,  and  broad  behind,  where  it  is  surmounted  by  two  rounded 
surfaces,  which  articulate  with  the  arytenoid  cartilages.  At  the 
middle  line,  posteriorly,  is  a  vertical  ridge  which  gives  attachment  to 
the  oesophagus,  and  at  each  side  of  the  ridge  are  the  depressions 
which  lodge  the  crico-arytenoidei  postici  muscles.  On  either  side  of 
the  ring  is  a  glenoid  cavity,  which  articulates  with  the  inferior  comu 
of  the  thjrroid  cartilage. 

The  arytenoid  cartilages  (dpvra/i^*  a  pitcher),  two  in  number, 
are  triangular  and  prismoid  in  form.  They  are  broad  and  thick 
below  where  they  articulate  with  the  upper  border  of  the  cricoid 
cartilage  ;  pointed  above,  and  prolonged  by  two  small  pyriform 
fibro-cartilages,  comicola  larjnigis  (capitula  Santorini),  which  are 
curved  inwards  and  backwards,  and  they  each  present  three  sur- 
faces, anterior,  posterior,  and  internal.  The  posterior  surface  is 
concave,  and  lo<lges  part  of  the  arytenoideus  muscle ;  the  internal 
surface  is  smooth,  and  forms  parts  of  the  lateral  wall  of  the  larynx  ; 
the  anterior  or  external  surface  is  rough  and  uneven,  and  gives 
attachment  to  the  vocal  cord,  thyro-ar3rtenoideus,  crico-arytenoi- 
deus  lateralis  and  posticus. 

The  cnneiform  cartilages  (cartilages  of  Wrisberg)  are  two  small 
cylinders  of  yellow  fibro-cartilage,  about  seven  lines  in  length,  and 
enlarged  at  each  extremity.    They  lie  in  the  fold  of  mucous  mem- 

*  This  derivation  has  reference  to  the  appearance  of  both  cartilaffee  taken  together 
and  covered  by  mucous  membrane.  In  animals,  which  were  the  principal  sub- 
jects of  dissection  among  the  ancients,  the  opening  of  the  larjnz,  with  the  ary- 
tenoid cartilages,  bears  a  curious  resemblance  to  the  mouth  of  a  pitcher  with  a  laz^ge 
spout. 
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brane  extending  fxx)m  the  apex  of  the  aiytenoid  caitilageB,  to  the 
sides  of  the  epiglottis. 

In  the  male,  the  cartilages  of  the  laiynx  are  more  or  leas  oseified, 
particularly  in  old  age. 

The  epiglottis  {iTiyXorrrlu  upon  the  tongae)  is  a  fibro-caitilage 
of  a  yellowish  colour,  studaed  with  a  number  of  small  muGoos 
glands,  which  are  lodged  in  shallow  pits  on  its  snrfkce.  It  is  shaped 
Bke  an  obcordate  leaf^  and  placed  immediately  in  front  of  the  opening 
of  the  larynx,  which  it  partly  closes  when  the  laiynx  is  drawn  np 
beneath  the  base  of  the  tongue.  It  is  attached  by  its  point  to  the 
receding  angle  of  tlie  thyroid  cartilage  by  means  of  fibrous  tisnie 
forming  the  thyro-epiglottic  ligamentj  and  to  the  inner  surface  of  the 
body  of  the  hyoid  bone  by  the  hyo-etnglottie  ligament/  with  the  bwe 
of  the  tongue  it  is  connected  by  folds  of  mucous  membrane  forming 
the  frenula^  or  glosso-epiglottidean  folds,  and  with  the  summit  of  the 
arytenoid  cartilages  by  the  aryteno-epiglottidean  folds.  Its  laryngeal 
surface  is  concavo-convex  from  above  downwards,  and  concave  from 
side  to  side ;  the  convex  portion  projects  into  the  anterior  part  of 
the  upper  opening  of  the  larynx,  and  is  ciJled  the  cushion  of  the 

epiglottis. 

Ligaments. — The  ligaments  of  the  lar3mx  are  numerous,  and  mar 
be  arranged  into  four  groups  ;  i.  Those  which  articulate  the  thvpoij 
with  the  08  hyoidea.  2.  Those  which  connect  it  with  the  cricoid. 
3.  Ligaments  of  the  arytenoid  cartilages.  4.  Ligaments  of  the 
epiglottis. 

1.  The  ligaments  which  connect  the  thyroid  cartilage  with  the  06 
hyoides  are  three  in  number. 

Two  thsrro-hyoid  ligaments  pass  between  the  superior  comiu 
of  the  thyroid  and  the  extremities  of  the  greater  comua  of  the  os 
hyoides  ;  they  are  composed  of  yellow  fibrous  tissue,  and  often  con- 
tain a  sesamoid  bone  or  cartilage  (cartilago  triticea). 

The  thjrro-hyoid  membrane  is  a  broad  membranous  layer, 
occupying  the  entire  space  between  the  upper  border  of  the  thyroid 
cartilage  and  the  upper  and  inner  border  of  the  os  hyoides.  It  is 
pierced  by  the  superior  laryngeal  nerve  and  artery. 

2.  The  ligaments  connecting  the  thyroid  to  the  cricoid  cartilage 
are  also  three  in  number  : — 

Two  capsular  ligaments,  with  their  synovial  membranes,  which 
form  the  articulation  between  the  inferior  comua  of  the  thyroid  and 
the  sides  of  the  cricoid  ;  and  the  crico-thvroid  membrane. 

The  crico-thyroid  membrane  is  a  fan-shaped  laver  of  yeUow 
elastic  tissue,  thick  in  front  (middle  crico-thyroid  ligament)  and 
thinner  at  each  side  (lateral  crico-thvroid  ligament).  It  is  attached 
by  its  apex  to  the  lower  border  and  receding  angle  of  the  tiiyroid 
cartilage,  and  by  its  expanded  margin  to  the  upper  border  of  the 
cricoid  and  base  of  the  arytenoid  cartilages.  Superiorly  it  is  con- 
tinuous with  thfe  mfeTvoT  max^in  of  the  vocal  cords.  The  front  of 
the  crico-ihyroid  mfexa\>TO3cva\^  Q.T<2js8fcW3  ^^sasaS^^aaNKrj^lhft  inferior 
laryngeal  and  ia  \\ife  s^X.  ^^^\«A  Vart  ^^  «^'t»JC^Ri^v:R^^ssr^\isei^w^ 
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1  hy  the  crico-tbyroid  and  lateral  crio 
I   eight   i 


Laterally  it  is  covered  i 
aiytenoid  miuictes. 

3.  The    ligaments    of    the   arTtenoid    cartilages   1 
number  : — 

Two  capaalar  ligamentB,  with  Bynovial  membranes,  which  arti- 
ctilate  the  arytenoid  cartilages  with  the  cricoid,  strengthened  behind 
by  two  pottericr  erieo-aTytemid  bands  or  ligamenta ;  aud  the  anperior 
and  inferior  thyra-aryt«noid  ligaments. 

The  snperior  thyro-aiytenoid  ligammts  are  two  scattered 
bands  of  fibres  attached  in  front  to  the  receding  angle  of  the  thyroid 
cartilage,  and  behind  to  the  anterior  and  inner  border  of  each 
arytenoid  cartilage,  and  coutained  in  the  folds  of  mucous  membrane 
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constituting  the  false  vocal  cords.  The  lower  border  of  this  liga- 
ment  constitutes  the  upper  boundary  of  the  ventricle  of  the  larynx. 

The  inferior  thyro-arytenoid  ligaments,  or  true  vocal  cordi, 
are  thicker  than  the  superior,  and  are  composed  of  yellow  elastic 
tissue.  Each  li^ment  is  attached  in  front  to  the  receding  angle  of 
the  thyroid  cartilage,  and  behind  to  the  anterior  angle  of  the  base  of 
the  arytenoid.  The  inferior  border  of  the  vocal  cord  is  continnoua 
with  the  lateral  expansion  of  the  crico-thyroid  ligament.  The 
superior  border  forma  the  lower  boundary  of  the  ventricle  of  the 
larynx.  The  space  between  the  two  vocal  cords  is  the  glottis  or 
rima  glottidis. 

4.  The  ligaments  ot  tha  epiglottis  arc  five  in  number — namely, 
three  gloaso-epiglottic,  hyo-epiglottic,  and  thyro-epiglottic 

The  Kloaso-epiclottic  ligaments  (frtena  epiglottidis)  are  three 
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fnliti  of  mucous  membnuie,  which  connect  the  anterior  mabm  ef 
the  epifilotti*  with  the  root  of  the  tongue.  The  middle  of  lime  od- 
tainB  eiogtic  tiMue.  The  h7t>-ttplglottie  ligament  la  ■  band  <f 
vellow  elastic  tissue  pusinK  between  the  anterior  aspect  of  tke 
epiglottis  near  its  apex,  and  tjie  apper  margin  of  the  bod<rof  IheM 
bjoidea.  The  tiiyro-ffpiflottic  li^ment  in  a  long  and  dcoda 
fa»cicnlu»  of  vellow  elastic  tinue,  which  embraces  the  apex  of  the 
epiglottis,  ana  is  inBerteil  into  the  receding  angle  of  the  thTTONl 
cartilage  imniediatelT  below  the  anterior  fiasnre  and  abon  the 
altai-hment  of  the  rocal  cords. 

Mnaclei. — The  intrinsic  mnsdea  of  the  larynx  an  eidit  ii 
number  ;  the  five  larger  are  the  muadea  of  the  vocal  eora*  ini 
rinia  glultidig ;  the  three  smiiller  are  moscles  of  the  epiglottii. 

The  five  muscles  of  the  vocal  cords  and  rima  gloiticUs  are 

Crico-thjToid,  ThjTO-atjtenoideaa, 

Crico-arftenoidens  posticiis,         ArTtenoideoa. 
Crico-arftenoideoB  laterulis, 
The  crico-thTTOid  muscle  aruu  from  the  anterior  auriace  of  the 
citcoid  cartilage,  and  passes  obliquelv  outwards  and  backwaitja  lo 
l)e  interted  into  the  lower  utd 
Fin.  5(Li.— Po««rior  ■ '      ^'  inner  bolder  of  the  ala  of  the 

thvroid  from  its  tnberele  ubr 
back    as    the    inferior   coniB. 
Some  of  its  fibres  are  conlinn- 
e  with  those  of  the  inferiar 
I   constrictor  of  the  pharvnz. 
The     dice  -  KTTtaioidM 
pOBtlCIU  ariiet  from   the  dc- 

Eresaion  on  the  posterior  nu- 
ice  of  the  cricoid  cartilip^ 
and  passes  upwards  and  out- 
wards to  be  itutrfed  into  the 
outer  aiule  of  the  base  of  the 

The  crico-aTTtenoidens  lateralis  arita  from  the  upper  border  of 
the  side  of  the  cricoid,  and  passes  upwards  and  backwards  to  ht 
invrttd  into  the  outer  angle  of  the  base  of  the  arytenoid  cartila^ie. 

The  thyTO-uytenOideiu  is  situated  above  the  preceding  muscle; 
it  ai-MM  irom  the  receding  angle  of  the  thyroid  cartilage,  cloee  lo  ibt 
outer  side  of  the  true  vo<^  cord,  and  passes  backwards  parallel  with 
the  cord,  to  be  inwrfmf  into  the  base  and  outer  and  anterior  snrfaces 
of  tlie  arytenoid  cartilage,  and  to  the  mocoos  membrane  eorering 
the  true  vocal  cord. 

The  arTtenoldens  muscle  occupies  the  posterior  concave  surfsce 
~f  the  arj'tenoid  cartilages,  between  which  it  is  stretched.     It  cou- 


Tiew  of  tbe  br7&  x, 
1.   Tlijnilii  evtl- 

la^,  right  aIl    t 


antenohlei  pHlJcl 


and  obli^i. 
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The  three  rouBcles  of  the  epiglottis  are — 

ThjTO-epiglottideua,  Aryteno-epiglottideus  superior, 

Aiyteno^piglottideus  inferior. 

The  thyro-epiclcrttideiu  appears  to  be  formed  by  the  upper 
fibres  of  the  thyro-arytenoideiia  muscle ;  they  spreaa  out  on  the 
external  surface  of  the  sacculus  laryngie,  and  in  the  aryteno-epi- 
glottidean  fold  of  mucoua  membrane,  on  which  they  are  lost ;  a  kw 
of  the  anterior  fibres  being  continued  onwards  to  the  side  of  the 
epij^lottia  (depressor  epigluttidis). 

The  ftiyteno-epiglottideiis  inperior  consists  of  a  few  scattered 
muscular  fibres,  which  pass  forward  in  the  fold  of  mucous  memhrane 
forming  the  lateral  boundary  of  the  entrance  into  the  larynx,  from 
the  apex  of  the  arytenoid  cartilage  to  the  side  of  the  epiglottis. 

The  arytono-epiclottldena  inferior,  closely  connected  with  the 
sacculus  laryngis,  may  be  seen  by  raising  the  mucous  membrane 
immeiiiately  above  the  ventricle  of  the  laiyni.  It  aritet  by  a  narrow 
and  fibrous  origin  from  the  arytenoid  cartilage,  j  uat  above  the  attach- 
ment of  the  vocal  cord ;  and  passing  forwards  and  a  little  upwards 
expands  over  the  upper  half  or  two-thirds  of  the  sacculus  laryngis ; 
it  18  initrUd  bv  a  broad  attachment  into  the  side  of  the  epiglottis. 

Actions. — lie  crico-arytenoidei  postici  open  the  glottis  white  all 
the  rest  close  it.  The  arytenoideus  approiimates  the  arytenoid 
caxtitaKes  posteriorl^r,  and  ^ 
the  crico-arytenoidei  late- 
ralesaud  thyro-arytenoidei 

anteriorly ;      the     latter,  

moreover,  close  the  glottis      IV  .   '^B/  thyroid   cirtiWo, 

mesially.     The  crico-thy-      Ykt4,Jgf  ^^"^  "l*"^-  "' 

roidei  are  tensors  of  the 


vocal  cords,  and  these  mils-      B^^H^  *''%'■     s-  '-'yi™-"!"*- 

1          d       Ai-          _'^i-      ..1-  3Bi,i^^H>  noLdeuA   poaticu*  taut- 

clea,    together    with     the       Hr^^  cK,     1 6i™-«7i™oi. 

thyro-arytenoidei,  regulate       W'^  '  *-„l)  dmi»iat«Mii..  j.  Thj™- 

the  tension,  position,  and        KS-j*!  S^d'^'b™^ 

vibratin);    length    of    the         ■f^^'i^  Ona  hull  tfas  sptgloit£ 

vocal  cords.                                         E^  lo-UHwrpanoltnicl™. 

The  crico-thyroid  mus- 
cles effect  the  tension  of  the  vocal  cords  by  rotating  the  inferior 
comua  of  the  thyroid  on  the  cricoid  ;  by  this  action  the  anterior 
portion  of  the  thyroid  is  drawn  downwards,  and  made  to  approxi- 
mate the  upper  etlge  of  the  cricoid,  thus  separating  it  further  from 
the  arytenoid  to  which  the  vocal  cords  ore  fixed.  The  crico-aryte- 
noidei postici  separate  the  vocal  conls  by  drawing  the  outer  angles 
of  the  arytenoid  cartilages  outwards  and  downwards.  The  crico- 
arytenoidei  laterales,  by  drawing  the  outer  angles  of  the  arytenoid 
cartilages  forwards,  approximate  the  anterior  angles  to  which  the 
vocal  conls  are  attached.  The  thyro-arytenoidei  draw  the  arytenoid 
cartilagea  forwards,  and,  by  their  connection  with  the  vocal  c«rds^ 
make  the  whole  length  or  any  segment  of  the  coida  tense. 
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The  tbTTo-epif^lottideasacts  piincipallT  bv  oompreanng  tlie  ^taik 
of  the  sacculus  lanrngis  and  the  sac  itself :  \yy  its  attachment  to  tlie 
epi;:l<»ttis  it  would  act  feehlr  apon  that  Tafve.  The  aiyteno-ep 
glottideud  superior  serves  to  (eep  the  mncoua  membitme  o?  the  ma 
of  the  opening  of  the  glottis  tense,  when  the  larynx  is  diawn  np- 
wards  and  the  opening  closed  hy  the  epiglottis.  Of  the  airteno- 
epiglottideus,  the  functions  appear  to  be,  to  compress  the  subjacent 
glands  which  ofien  into  the  pouch  ;  to  diminish  tne  capacity  of  tint 
cavity,  and  change  its  form ;  and  to  approximate  the  epi^ottis  and 
the  antenoid  cartilage. 

Macons  Membrane. — The  aperture  of  the  larynx  is  a  triaDgular 
or  cordiform  opening,  broad  in  front  and  narrow*  behind ;  bounded 
anteriorly  by  tne  epiglottis,  posteriorly  by  the  arytenoideus  musde, 
and  on  either  side  by  a  fold  of  mucous  membrane  stretched  betweea 
the  side  of  the  epiglottis  and  the  apex  of  the  arytenoid  cartilage. 

of  this  anrfeena-eiiifflcittidaaa  fold  th»  mnMfnrm 


On  the  mar^n  of  this  aryteno-epiglottideaii  fold  the  cuneiform 
cartilage  forms  a  prominence  more  or  less  distincL     The  cavity  of 
the  larynx  is  divided  into  two  parts  by  an  oblong  constriction  pro- 
duce<l  by  the  prominence  of  the  vocal  cords.     That  portion  of  the 
cavity  which  lies  above  the  constriction  is  broad  and  trian^ndar 
alMive,  and  narrow  below;  that  which  is  below  it,  is  narrow abore 
and  broad  and  cylindrical  below,  the  circumference  of  the  cylinder 
corresponding  \iith  the  ring  of  the  cricoid ;  while  the  space  included 
by  the  constriction  is  a  narrow,  triangular  fissure,  the glottifl  orxim 
l^ottidis.    The  form  of  the  glottis  is  that  of  an  isosceles  triangle, 
bounde<l  on  the  sides  by  the  vocal  cords  and  inner  surface  of  the 
arj-tenoid  cartilages,  and  behind  by  the  arytenoideus  muscle ;  the 
part  of  the  chink  of  the  glottis  which  lies  between  the  Tocal  onds 
IS  often  described  as  the  vocalising  area,  and  the  smaller  posterior 
p«Drtion  as  the  respiratory  area.     Its  length  is  greater  in  the  male 
than  in  the  female,  and  in  the  former  measures  somewhat  less  than 
an  inch.     Imme<liately  above  the  prominence  caused  by  the  vocal 
conl,  and  extending  nearly  its  entire  length  on  each  side  of  the 
cavity  of  the  larynx,  is  an  elliptical  fossa,  the  Tentride  of  tll6 
larynx.     This  fi)ssa  is  bounded  below  by  the  true  vocal  coid,  which 
it  serves  to  isolate,  and  above  by  a  border  of  mucous  membrane 
folded  upon  the  lower  edge  of  the  superior  thyro-arytenoid  ligament 
(superior  or  false  vocal  cord).     The  whole  of  tlie  cavity  of  the 
larynx,  Tiith  its  prominences  and  depressions,  is  lined  by  mucous 
membrane,  which  is  continuous  superiorly  with  that  of  the  mouth 
and  pharynx,  and  inferiorly  is  prolonged  through  the  trachea  and 
bronchial  tubes  into  the  lungs.     In  the  ventricles  of  the  larynx  the 
mucous  membrane  forms  a  C£ecal  pouch  of  variable  size,  termed  the 
saccnlas  laryngis.     The  saccidus  laryngis  is  directed  upwaids, 
sometimes  extending  as  high  as  the  upper  border  of  the  thyroid 
cartilage,  and  occasionally  above  that  border.     When  dissected  finun 
the  interior  of  the  larynx  it  is  found  covered  by  the  aryteno-epiglot- 
tideus  muscle  amSi  a.  i!^>To\sA  \svcw^TKWb^VV5:^s3BL^3a^^  to 

the  superioT  thyio-aryXfcTioV^  Y^^gwaKox.  \si^«^  \  \i^  s>ctfs.  ^xs^n^qs^ 
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front ;  ftml  to  the  upper  bonier  of  the  thyroid  cartilage  ahove.  If 
examined  from  the  exterior  of  the  larynx,  it  will  be  neen  to  be 
covered  by  the  thyro-epiglottideuB  miiBcle.  On  the  surface  of  its 
mucous  membrane  are  the  openings  of  sixty  or  seventy  small  race- 
mose glands,  which  nre  situated  in  the  sub-inncnus  tissue,  and  give 
to  its  eiti-nial  surface  a  rough  and  lIl-diBsect«d  appearance.  The 
secretion  from  these  glands  is  intended  for  the  lubricatioa  of  the 
vocal  cords,  and  is  directed  upon  them  by  two  (mall  valvular  folds 
of  mucous  membrane,  which  are  situated  at  the  entrance  of  the 
aacculus.  The  mucous  membrane  is  closely  connected  to  the  epi- 
glottis and  to  the  vocal  cords,  on  the  latter  being  remarkable  for  its 
Hiinness,  It  is  invested  by  a  columnar  ciliated  epithelium  as  high 
Up  as  the  superior  folds  of  the  ventricle  of  the  larynx  and  lower  half 
01  the  epiglottis,  but  on  the  true  vocal  coide  the  epithelium  is  squa- 
mous and  non-ciliated. 

Glands. — The  mucous  membrane  of  the  larynx  is  famished  with 
an  abundance  of  mucous  glands  ;  many  of  theM  are  situated  on  the 
epiglottis,  in  the  sacculus  larvngis,  and  in  the  aryteno-epiglottidean 
folds,  where  they  are  termea  arytenoid.  The  bodv  known  as  the 
epiglottic  gland  is  merely  a  mass  of  areolar  and  adipose  tissue, 
situated  in  the  triangular  space  between  the  front  surface  of  the 
Bpex  of  the  epiglottis,  the  hyo-epiglottic,  and  the  thyro-hyoid 
ligament. 

LarjmgDSCopic  Appearance.— When  examined  by  means  of  the 
laryngoscope,  the  upper  opening  of  tlie  larynx  presents  the  appear- 
ance of  a  space  of  aunost  semilunaT 
form,  bounded  in  front  by  the  base 
of  the  tongue  and  behind  by  the  wall  ' 
of  the  pharynx.  In  the  anterior  part 
of  this  space  the  curved  free  ex- 
tremity of  the  epiglottis  <fig.  366,  e) 
is  seen,  and  projecting  into  the  space 
from  before,  in  the  middle  line,  the 
cushion  of  the  epiglottis  (eu).  In  the 
middle  line  behind  is  a  narrow  sUt,  ''Si^i'i^l^^^M^'oft 
which  is  the  space  between  the  two  ligh  note.  i.  Epi«iotti*.  ». 
arytenoid  cortibgea,  and  on  each  side  Ciuhlon  of  the  apigiottii.  irt. 
of  this  a  rounder  tubercle,  the  tip  SiS'™'""^  *■  ^^""^ 
of  each  comicula  laryngis ;  a  little 

externally  to  these,  two  other  tubercles  will  be  noticed,  dne  to  the 
presence  of  the  cuneiform  cartilageB,  and  running  from  them  out- 
wanls  to  the  edges  of  the  epiglottis,  two  crescentic  folds  of  mncous 
membrane,  the  aryteno-epiglottidean  folds.  In  the  middle  of  the 
space,  four  flattened  bands  will  be  seen,  two  on  each  aide ;  these  are 
toe  true  (ive)  and  false  {ne)  vocal  cords ;  between  the  former  lies  the 
narrow  chink  or  fissure  of  the  glottia 

Vouels  and  KerVAa. — The  artaiet  of  the  larynx  are  derived 
from  the  superior  and  inferior  thyroid.  The  n«rt«t  are  the  superior 
laiyi^eal  and  lecuirent  laryngeal ;  both  branches  of  the  ^leumo- 
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gastric.  The  two  nerve*  communicate  with  each  other,  but  tbt 
superior  laryngeal  ia  distriboted  principally  to  the  mnconi  mea- 
bisBe  at  the  eutrance  of  the  itxjnx  ;  the  reenrrent  to  the  miucki. 

THE  TBAOHEA. 

The  trachea  or  wind-pipe  is  cylindrical  for  about  two-thiid)  of 
ita  circumference,  and  flattened  on  the  pooterior  third,  what  it 
rests  on  the  ceaopha^s ;  it  extends  from  op|>oBite  the  fifth  cerriol 
vertebra  to  oppoeite  the  third  dorsal,  where  it  divide*  into  the  tn 
bronchi.  The  length  of  the  trachea  ia  about  four  inchea,  and  iti 
diameter  from  aide  to  side  nearlj  an  inch  ;  it  ia  aomewIuU  larger  IB 
the  male  than  in  the  female.  The  right  brouclmfl,  larger  tbai 
the  left,  passes  off  uearlj  at  righi  angia  to  the  upper  part  of  tbt 
correspondin);  lun);.  The  left  descends  obliquely,  and  paiaea  be* 
nenth  the  arch  of  the  aorta,  to  reach  the  left  lun^. 

it  is  composed  of  cartila)(iiioiu  ringa,  fibroas  membrwie,  n 
fibres,  eUutic  tissue,  and  is  lined  bj  mucoas  membrane. 

The  cartilaginons  rings  are  Cnim  fifteen  to  twen^  in  niunbcf, 
and  extend  for  two- thirds  around  ita  cylinder,  beins  deficient  at  tk 
posterior  port  The  first  ring  is  received  within  the  lower  maifiifl 
of  the  cricoid  cortilntie,  and  is  broader  than  the  rest  ;  the  last  ii 
broad  at  the  middle  in  consequence  of  the  prolongation  of  the  lont 
border  into  a.  triangulur  process  which  curves  backwards  at  the  point 
of  bifurcation.  The  {losterior  extremities  of  the  rings  are  rouadtd, 
and  occasionally  one  or  two  rings  will  be  found  to  bifurcate.  Tie 
outer  surface  of  each  ring  is  flat,  the  inner  is  convex  &om  abort 
downwards. 

The  flbrons  msmbnofl  connects  the  ringa  and  forma  a  this 
covering  to  them  on  the  outer  surface.  Internally  it  does  not  itadi 
the  surface,  and  the  rings  have  in  consequence  on  appearance  of 
greater  prominence.  It  also  stretches  acroea  between  the  rings  on 
Uieposterior  part  of  the  trachea. 

The  mnscilUr  flbres  are  disposed  tianaveraely  acroei  the  tma, 
1>etween  the  extremities  of  the  rings  behind.  They  are  plawl 
internally  to  the  fibrous  membrane.  Outside  the  circular  fibres  *k 
a  few  running  longitodi- 
nally ;  they  are  conoedcd 
with  the  inner  surface  of  the 
ends  of  the  rings,  and  wilh 
the  external   fibrous  umb- 

The  •ImUc  tlnos  fonu 
the  Babfflacoiu  tinoo,  and 
is  disposed  in  longiradiul 
bundles  within   the  rin^g, 

and  intenudW  \o  tiie  tauMulai  layer  behind.    It  is  mast  derelofttd 

opposite  tteoi^MKaS.v<moii^t^:*»»^»»- 
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of  the  tube,  and  has  opening  upon  its  surface  the  excretory  tubes 
of  numerous  mucous  glands,  the  glands  themselves  lying  external 
to  the  muscular  coat;  it  is  furnished  with  a  ciliated  columnar 
epithelium,  which  is  continuous  with  that  of  the  larynx  above  and 
the  bronchial  tubes  below.  The  mucous  membrane  contains  a  large 
amount  of  lymphoid  tissue. 

The  mucous  glands  are  small  ovoid  bodies  situated  internally  to 
the  fibrous  membrane,  between  that  membrane  and  the  muscular 
layer  behind,  and  in  the  substance  of  the  fibrous  membrane  between 
the  rings.    Their  ducts  open  upon  the  mucous  membrane. 

The  bronchi  correspond  very  closely  in  structure  with  the  trachea ; 
the  cartilaginous  rings  are  deficient  behind,  as  in  that  tube ;  there  are 
usually  six  to  eight  rings  in  the  right  bronchus  and  ten  to  twelve 
in  the  left 

TH7E0ID  GLAND. 

The  thyroid  gland  or  body  is  a  blood- vascular  gland  ;  in  other 
words,  it  secretes  into  the  numerous  cavities  of  which  it  is  composed 
a  peculiar  fluid,  which,  orifi[inallv  separated  from  the  blood,  is  again 
taxen  up  by  the  veins  or  lympnatic  vessels  or  both,  and  conveyed 
into  the  circulation,  in  this  way  performing  some  function  in  con- 
nection with  the  formation  or  renovation  of  the  blood.  It  is  situated 
on  the  trachea,  and  may  therefore  be  considered  in  this  place, 
although  bearing  no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lobes,  which  are  placed  one  on  each 
side  of  the  trachea,  and  are  connected  with  each  other  by  means  of 
an  isthmus,  which  crosses  its  upper  rings,  usually  the  third  and 
fourth  ;  but  in  this  respect  there  is  some  variety,  a  point  necessary 
to  be  remembered  in  opKerations  on  the  trachea.  The  lobes  are  some- 
what conical  in  shape,  being  larger  below  than  above,  and  the 
smaller  end  is  continued  upwards  to  the  side  of  the  thyroid  cartilage. 
The  isthmus  is  connected  with  the  lower  third  of  the  two  lobes,  and 
often  gives  origin  to  a  process  of  variable  length  and  size,  called  the 

1>yrainid  or  third  lobe.  The  pyramid  is  generallv  situated  on  the 
eft  side  of  the  isthmus  and  is  sometimes  derived  from  the  left  lobe. 
The  left  lobe  is  somewhat  smaller  than  the  right,  the  weight  of  the 
entire  gland  being  about  one  ounce  and  a  hal£  It  is,  however, 
larger  in  young  persons  and  females  than  in  adult  males,  and 
undergoes  a  slight  increase  during  menstruation.  Its  permanent 
enlargement  constitutes  bronchocele,  goitre,  or  the  Derbyshire 
neck. 

Structure. — The  structure  of  the  thyroid  is  of  a  brownish-red 
colour,  and  is  composed  of  a  dense  aggregation  of  minute  and  inde- 
pendent membranous  cavities  or  vesicles  enclosed  by  a  plexus  of 
capillary  vessels,  and  connected  together  by  areolar  tissue.  The 
vesicles  are  composed  of  a  basement  membrane  lined  by  a  teeulated 
epithelium  of  nucleated  cells,  and  contain  a  clear  yellowish  fluid,  in 
which  are  found  cells ;  the  latter  measuring  jf^^jg  of  an  inch  in 
diameter. 
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A  muscle  is  occasionally  found  connected  witli  its  iidimitt,  or 
with  the  pyramid,  and  is  attached  superiorly  to  the  body  d  tbe 

OS  hyoidee,  or  to  the  thy* 
Toid  cartilaf^e.  It  was 
named  by  Soemmering^ 
^^  levator  aUmdvU  ti^ 
roideay"  fig.  363. 

Vessels  aiklHerfK 
— It  is  abondantly  top- 
plied  with  blood  by  tbe 
superior  and  inferior  thy- 
roid arteries.  Sometimec 
an  additional  aitenr  ii 
derived  from  the  aiteria 
innominata,  and  ascends 
upon  the  front  of  the 
trachea  to  be  distributed 
to  the  gland.  Thewomid- 
ing  of  the  latter  vessel  in 
tracheotomy  might  be 
fatal  to  the  oatient  The 
Fio.  368.— Structure  of  the  thyroid  gland,   o.  Con-  nerves  are  derived  from 

nective-tissue  stroma,      b.  Basement  membrane,    the     superior    IaTVUI^ 

c,  Epithouai  cells.  ^^  from  the  middle  aod 

inferior  cervical  ganglia  of  the  sympathetic  The  lymphatia  are 
very  numerous,  and  originate  for  the  most  part  in  the  connective 
tissue  forming  the  stroma  of  the  organ. 


THE  LUNGS. 

The  lungs  are  two  conical  organs,  situated  one  at  each  side  of  the 
chest,  embracing  the  heart,  and  separated  from  each  other  by  that 
organ  and  by  an  interspace,  the  mediastinum.  On  the  external  or 
thoracic  side  they  are  convex,  and  correspond  with  the  form  of  the 
cavity  of  the  chest  ;  internally  they  are  concave,  to  receive  the  con- 
vexity of  the  heart  Superiorly  they  terminate  in  a  tapering  cone, 
which  extends  above  the  level  of  the  first  rib  into  the  root  of  the 
neck,  and  inferiorly  thev  are  broad  and  concave,  and  rest  on  the  con- 
vex surface  of  the  diaphragm.  Their  posterior  border  is  rounded, 
broad,  and  long  ;  the  anterior,  sharp,  shorty  and  marked  by  one  or 
two  deep  fissures  ;  and  the  inferior  border  which  surrounds  the  bsse 
is  also  snarp.  The  colour  of  the  lungs  is  pinkish-grey,  mottled,  and 
variously  marked  with  black.  The  surface  is  figiir^  with  irr^;ularlv 
polyhedral  outlines,  which  represent  the  lobules  of  the  organ,  and 
the  area  of  each  of  these  polyhedral  spaces  is  crossed  by  lighter  lines 
representing  smaller  lobules.  The  weight  of  the  lungs  is  aboat 
forty  ounces,  \.\i%  li^t.  l\ra^  belnc  two  ounces  heavier  than  the  left ; 
the  ratio  to  t\vft  -w^i^x.  ol  VXi^VA^  N«c«A\t«Bi.  v  \ft  -y^  to  i  to  5a 

Each  lungia  ^yvv^"^  SsiJtfi  V«^  ViXafc&V^  ^Vn^%%s^^^^»e^^wsss^ 
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which  extends  from  the  posterior  surface  of  the  upper  part  of  the 
organ  downwards,  and  forwards  to  near  the  anterior  angle  of  its 
base.  In  the  right  lung  the  upper  lobe  is  subdivided  by  a  second 
fissure,  which  extends  obliquely  forward  from  the  middle  of  the 
preceding  to  the  anterior  border  of  the  organ,  and  marks  off  a  small 
triangular  lobe.  The  left  lung  presents  a  deep  notch  in  its  anterior 
border,  at  a  point  corresponding  with  the  apex  of  the  heart 

The  right  lung  is  larger  than  the  left,  in  consequence  of  the 
inclination  of  the  heart  to  the  left  side.  It  is  also  shorter,  from  the 
great  convexity  of  the  liver,  which  presses  the  diaphragm  upwards 
on  the  right  side  of  the  chest  considerably  above  the  level  of  the 
left,  and  it  has  three  lobes.  The  left  lung  is  smaller,  has  only  two 
lobes,  but  is  longer  than  the  right. 

Each  lung  is  retained  in  its  place  by  its  root,  which  is  formed  by 
the  pulmonary  artery,  pulmonary  veins,  and  bronchial  tubes,  together 
witn  the  bronchial  vessels  and  pulmonary  plexuses  of  nerves.  The 
groove  on  the  surface  of  the  lung  where  the  vessels  enter  its  sub- 
stcuQce  is  the  hilum  pulmonis,  and  the  position  of  the  large  vessels 
in  the  root  of  the  lung,  as  follows :  from  before,  backws^s,  they 
are  placed  in  a  similar  order  on  both  sides,  viz. : — 

Pulmonary  veins, 
Pulmonary  artery, 
Bronchus. 

From  above,  downwards,  on  the  right  side,  this  order  is  exactlv 
reversed ;  but  on  the  left  side,  the  bronchus  has  to  stoop  beneath 
the  arch  of  the  aorta,  which  alters  its  position  to  the  vessels.  They 
are  thus  disposed  on  the  two  sides  : — 

( Bronchus,  (  Artery, 

Eight,  <  Artery,  left,  <  Bronchus, 

(  Veins.  (  Veins. 

The  special  relations  of  the  roots  of  the  lung  are — for  the  right, 
the  descending  cava,  which  lies  in  front,  and  the  vena  azygos  major, 
which  arches  over  it  from  behind  to  terminate  in  the  superior  vena 
cava.  The  root  of  the  left  lung  has  the  descending  aorta  lying 
behind  it.  The  phrenic  nerve  lies  in  front  of  the  root  of  each  lune, 
and  the  pneumogastric  behind ;  the  ligamentum  latum  pulmonis 
extends  from  the  under  surface  of  each  root  to  the  upper  surface  of 
the  diaphragm. 

Stmctnre. — The  lungs  are  composed  of  the  ramifications  of  the 
bronchial  tubes  {bronchia),  which  terminate  in  intercellular  passages 
and  air-cells,  of  the  ramifications  of  the  pulmonary  arteries  and 
veins,  bronchial  arteries  and  veins,  lymphatics,  and  nerves ;  the 
whole  of  these  structures,  being  held  together  by  areolar  tissue, 
constitute  the  parenchyma.  When  examined  on  the  surface  the  lung 
is  seen  to  consist  of  small  polyhedral  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  inter-lobular  areolar  tissue.    These 
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lobules  agun  consut  of  Bmaller  lobules,  and  the  latter  ■!«  foimed  b* 
a  cluster  of  air-celis,  in  the  pwietes  of  wliich  the  capillariei  of  tii 

{lulraonarr  artery  and  pulmonuy  veina  on  diitri  bated.  B«i* 
obiile,  tAen  alone,  is  prorided  with  ita  separate  bnmdiial  tolie, 
pulmonnry  artery,  and  vein,  and  is  isolated  feno  mnniidiif 
lobules  \>y  a  process  of  areolar  membiana  derived  fo>mthe  anlacnv 
tisaue  ;  the  entire  lung  is  an  assemblage  of  these  lobole^  so  wpanto] 
and  BO  connected,  held  together  by  the  pleura. 

The  serons  investing  membrane  of  the  longs  or  pleoni  ii  ««■ 
nected  with  the  surface  of  the  lobolea  b;  meana  of  a  nutenmM  snolv 
tiitue,  which  forme  a  distinct  layer,  and  being  prolonged  betwto 
the  lobules,  is  the  bond  of  adhesion  between  them.      This  laja 


le  root  of  tba  right  lung ;  nad  7, 

IS  right  luDS.     ij.  Mlddlo  lobs. 

■  yferior  lobe. 


L«ic  auDcuTiui  Tiin  um  tnary.    17.  Tnd 

chun.     90,  BO.  PuhnoiuuT  Tvbu ;  t8,  h,  fo 

■H).  tJ»  root  of  th»  left     IT.  SmwWloh- 

luiirfDr  lobs.    14.  Suparlor  lob*  of  tho 


contains  elastic  tissue,  and  is  a  chief  source  of  the  elasticity  of  tbt 
lungs  ;  in  it  a  close  pleiua  of  capillory  vessels  is  found. 

Bronchial  Tnbea.— The  two  bronchi  proceed  from  the  bifnrcatioii 
of  the  trachea  opposite  the  third  dorsal  vertebra  to  their  coRcspond- 
ing  lungs.  The  right,  about  an  inch  long,  takes  its  course  neariy  it 
right  angles  with  the  trachea,  and  enters  the  upper  part  of  the  ngbt 
lung  ;  while  the  left,  two  inches  in  length,  and  smaller  than  the 
right,  passEB  o\A\(^MeV^  WTieath  the  arch  of  the  aorta,  and  enters  tin 
lung  at  abovit  the  Ta\44\.e  tS.  \1a  wol-  ^i-^-^.  isaTjerou^'-W  lungs  they 
divide  iuto  Wo  \>T«n.^e»,  "-ii-i  fta^  iV  "^um^  %yt&sk  »iA.  «<i<i>)£fT^». 
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dichototuouBly  to  their  ultimate  termin&tioii  in  the  inteTcellular 
passages  and  air-celb. 

The  bronchial  tubea  continue  to  diminish  in  size  until  they  attain 
a  diameteT  of  ^  to  ,|^  of  an  inch,  and  arrive  within  }  of  an  inch 
of  the  surface  of  the  lung.  They  then  become  changed  in  structure, 
and  are  continued  onwards  in  the  midst  of  air-cellg,  under  the  name 
of  intercellular  paraagea.  Lastly,  the  intercellular  passages,  after 
several  bifurcations,  terminate  each  by  a  c«cal  extrenu^  or  air-celL 
The  intercellular  passages  are  at  first  cylindrical,  like  the  bronchial 
tubes,  but  soon  become  irregular  in  shape  from  the  great  nnmber 
of  air-celh  which  open  into  them  on  all  sides.  The  alr-calls  or 
ftlveoll  in  the  adult  lung  measure  between  j^  and  ^  of  an  inch  ; 
tbey  are  irregular  in  shape,  and,  moat  frequently,  four-sided  cavities, 
aeparated  by  thin  septa,  and  communicating  freely  with  the  inter- 
cellular paasagBB,  and  sparingly  with  the  bronchial  tubes. 

In  structure  the  bronchial  tubes  are  composed  of  cartilages, 
fibrous  merabnme,  muscular  fibres,  elastic  fibres,  and  mucous  mem- 
brane. The  cartilaceg  in  the  primary  bronchi  are  six  or  eight  in 
number  in  the  right  bronchus,  and  ten  or  twelve  in  the  left  In 
the  subsequent  divisions  of  the  bronchial  tubes,  which  are  cylin- 
drical in  figure,  the  cartilages  assume  the  form  of  thin  plates  of 

irregular  shape  and  size,  adapted  to  each 

other  by  their  edges,  and  completely 

surrounding  the  tuoes.     The  plates  are 

most    strongly   developed    around    the 

bifurcations  of  the  tubes,  and   the  point 

of  division  is  furnished  with  a  cartilage 

of  a  semilunar  form.    Tbey  are  found 

entering  into  the  structure  of  the  bron- 
chial tubes  until  the  latter  aie  reduced 

to  a  quarter  of  a  line  in  diameter,  and 

are  then  lost 

The  flbrons  membranSi  which  enters 

larcely  into  the  formation  of  the  trachea  j 

and   bronchial   tubes,   is   the   principal 

coat  of  the  smallest  tubes,  and  is  con- 
tinued to  their  terminations  in  the  in- 
tercellular passages  and  air-cells. 
The  mtucnlar  flbrei  belong  to  the 

class  of    non-striated,   organic  muscle  ; 

they  are  arranged  in  nags  around  the 

tube,  and  form  a  muscular  coat  which  is 

placed  externally  to  the  cartilaginous  plates  and  is  continued  as  far 


>roDchLkl  tub«  inUt  latercel- 
ulu  lauuflfifl^  BUd  thseotuvv- 
!iunt  of  tha  litUr  near  Oa 


a  the  extremity  of  the  tubes,  being  absent  in  the  intercellular  p 
sages  and  air-cells.  The  elastic  fibres,  arranged  in  lonsitudmal 
fasciculi,  form  a  thin  stratum  next  the  mucous  lining  ;  this  elastic 
coat  is  prolonged  to  the  ends  of  the  tubes,  and  scattered  fibres  are 
found  around  the  intercellular  passages  and  air-cells.  The  mncons 
membrane,  lining  the  bronchial  tubes,  is  provided  with  a  ciliated 
columnar  epttbeliom  ae  &r  as  theii  tennination  -,  hivX  \n.  Sbn'-oiMex- 
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4a'I  air-eelb  it  u  altncd  in  jta  chaneten,  ii  tldB 

Toc  CTpTIflM  t£  the  taaci  form  plexnaea  which  occnpr  the 
'"'  *ti  *epe»  of  tbe  air-wUj  and  tlw  mils  of  the  uiteneilnltf 
pawiLgfg,  but  are  Mt 
eontinned  into  the  t>n»- 
chial  tabu.  The  erpB 
faerreen  the  air-celb 
coDfUt  of  a  sin$de  Unf 
of  the  capillarr  pteiw 
ettcloAcd  in  a'  fold  <{ 
the  mncoiu  lining  mm- 
brane.  The  air-txlb  d 
the  central  pait  of  tbl 
Inng  are  most  Taacnlu, 
and  at  the  aame  timt 
■mallest,  whibttboicaf 
the  pcriphcTT  are  b* 
Tafcnlar  aDd^at]tcr 

i- — .-  ;aa^  t**^  of  the  lungs  u  am- 

tained  in  the  wall*  of 
■he  air-o^I!!.  Af  Well  a«  in  (he  areolar  tiarae  of  the  inter-lobnlaripaNi 
and  c'i'.->i-ve5^1i  :  it  is  oiimpjseil  ehieflv  of  carbon. 

The  pslmmUT  Utexr.  conrejing  tlie  dark  and  impure  tvdinu 
bIo>>l  to  the  lon^  lenuinates  in  capillair  reaeels,  which  form  « 
denfe  netwi.->rk  in  the  parieus  of  the  intercellalar  pau^^  and  lir- 
ceUx.  and  then  eonvihr.-e  to  form  the  pulmonary  Teina,  by  vhicb 
the  aruiul  blix^l.  puritied  in  itd  paso^  through  the  cApillarie^  it 
rtturs*!  to  the  left  aurii'le  of  the  heart. 

The  bronchul  arteries,  branches  of  the  thoracic  aorta,  nmifr 
on  ihe  porietes  of  the  br>nchiiil  tubea,  and  terminate  partly  in 
bri.>ni.'biivl  vein$  whieh  convev  the  Tenoni  blood  to  tlte  T«na  t^p* 
on  the  ri^hl  ii>Ie.  and  superior  intercostal  vein  on  the  le^;  uid 
partlr  in  the  pulmonarr  capillaries 

The  lymphatics,  ciimmencing  on  the  rorface  and  in  the  subatance 
of  the  lun^  termmale  in  the  brouchial  );1anda.  These  glanda,  rcir 
nnnierjos  and  often  of  l^-e  e-ize,  are  placed  at  the  roots  of  the  Imieii 
around  the  bronchi,  and  at  the  bifntvation  of  the  trachea.  In  eaj^V 
life  they  resemble  lymphatic  t^Iand^  in  other  nitnations  ;  but  in  oU 
a^.'e.  and  ofteu  in  the  adult,  are  black,  and  filled  with  earbonaceuni 
m.itler.  and  occiwionallT  with  calcareous  deposiia. 

The  nerrei  are  derived  from  the  pneamo^aitnc  and  svmpetbetic. 
They  form  two  pleiu^es  :  uteritrr  pnlmraiUT  idezas,  situateil 
upon  the  front  ol  the  root  of  the  longs,  and  compoeed  chieflj  of  fili- 
ment«  from  the  deep  caitliac  pleios  ;  and  posterior  pulmonUT 
plsxns,  on  the  posterior  aa^iect  of  the  root  of  the  lungs,  compoaed 
principally  of  branches  from  the  pnenmogaatric  The  branches  from 
these  plexnaea  fd\aw  <be  «i«nb  <A  4>«  VncniAhial  tube*,  and  are  di*- 
Bted  to  ihe  intaxw^'^ai  ¥W€«k»&i^-<^&^ 
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Each  long  ia  enclosed  and  its  Btnictnre  inaintained  hj  a  seroua 
membtane,  the  pleura,  which  investa  it  aa  far  hh  the  root,  and  is 
then  reSected  on  the  parietea  of  the  chest  That  portion  of  the 
membrane  which  ia  in  relation  with  the  long  is  called  pUura  »uJ- 
monalis,  and  that  in  contact  with  the  parietea,  pfmra  eo^aCit.  The 
reflected  portion,  besides  forming  the  internal  lining  to  the  ribs  and 
intercostal  muscles,  also  covers  the  diaphragm  and  thoracic  surface 
of  the  veBgelfl  at  the  root  of  the  neck,  extending  for  somewhat  more 
than  an  inch  above  the  mar(^  of  the  firat  rib.  At  the  lower  border 
of  the  root  of  the  lung  is  a  fold  of  the  pleura,  which  extends  down 
by  the  aide  of  the  poaterior  mediastinnm  to  the  dia|>hragm,  and 
serves  to  retain  the  lower  part  of  the  lui^  in  poaition.  This 
fold  ia  the  broad  ligament  of  the  lung,  ligajnetUum  lalttm  ptU- 

On  its  external  surface,  where  the  pleura  is  connected  with  sur- 
rounding parte,  it  is  roi^h  ;  on  its  inner  surface,  smooth.  At  the 
right  side,  where  the  diapnragm  is  pressed  apwards  hy  the  liver,  the 
cavity  of  the  pleura  is  shorter  than  on  the  left,  but  it  extends  hiuher 
into  the  neck  ;  while  the  left  pleural  cavitj,  in  consequence  of  tiie 
encroachment  of  the  heart  on  Uie  left  side  of  the  chest,  is  narrower 
than  the  right 

HEDIA8TINUU. 

The  approximation  of  the  two  reflected  pleuree  in  the  middle  line 
of  the  thorax  forms  a  septum,  which  divides  the  chest  into  the  two 
pulmonary  cavities.  This  is  the  mediastinnm.  The  two  pleune 
are  not,  howevei^  in  contact  with  each  other  at  the  middle  nne  in 
the  formation  of  the  mediastinum,  but  have  a  snace  between  them 
which  contains  all  the  viscera  of  the  chest  with  the  exception  of  the 
lungs.  The  mediastinum  is  divided  into  an  anterior,  Tniddle,  and 
poiierior  portion. 

The  anterior  mediaBtlantn  is  a  triangular  space,  bounded  in  JtotU 
by  the  sternum,  triangularis  stemi,  etemo-hyoid,  and  stemo-thyroid 
muscles  ;  behind  by  the  pericardium  and  the  remains  of  the  thymus 
gland,  and  at  each  luU  by  the  pleura.  It  contains  a  quantity  of  loose 
areolar  tissue,  in  which  are  found  some  lymphatic  vessels  passing 
upwards  from  the  liver. 

The  middle  mediaetdniilD  contains  the  heart  enclosed  in  its  peri- 
cardium, the  ascending  aorta,  superior  vena  cava,  pulmonary  arteries 
and  veins,  bifurcation  of  the  trachea,  and  phrenic  nerves.  With  the 
exception  of  the  trachea  and  phrenic  nervea,  the  whole  of  the  con- 
tents of  thia  space  liea  within  the  pericardium. 

The  poBtarlor  medl&Btiniun  is  bounded  behind  by  the  vertebral 
column,  in  front  by  the  pericardium,  and  at  each  side  by  the  pleura. 
It  contains  the  thorecic  aorta,  the  greater  and  lesser  aivgos  veins, 
and  superior  intercostal  veins,  tike  titoracic  duct,  cmopnagus,  and 
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pneumoSBStric  nerves,  the  great  iplaachnic  nerves,  and  khm  lym- 
phatic glands. 

A  sapeiloT  msdlABtiniini  U  aometimeB  described.  It  is  the  part 
of  the  mterplenral  apace  which  lies  above  the  perieanliam,udii 
Iraunded  in  front  by  tlie  Btemum,  and  the  origin  of  the  Bteno-hjoid 
and  stemo-thyroid  muBcles,  behind  by  the  vertebral  culnmn,  and  m 
tach  tide  by  the  pleura.    It  containe  the  remains  of  the  thymnt 


-  thfl  thorax,     i.  Anterior  medlaitibiim.    . 

).  Triuij(u1iiriB  BUral  muicla.     4.  Right  i:iirB>>lc 
rvB.    ft.  ThoTAck  dud  Id  po4terior  m«dlAAUnum.     -j    ' 
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gland,  the  pneumogaatric,  cardiac,  phrenic,  and  left  recurrent  Isirn- 
geal  nerves  ;  the  trachea,  ccBophngiis,  and  thuiscic  duct ;  the  tiut- 
verse  portion  of  the  arch  of  the  aorta,  and  its  tliree  great  biancha ; 
the  two  innominate  veins,  commencement  of  the  superior  vena  can, 
and  termination  of  the  vena  azygos  major. 


THYMUS  OLAND. 

Although  not  directly  connected  with  the  organs  of 

it  is  convenient  to  describe  tlie  thymus  gland  in  this  place,  oceopT' 
ing,  as  it  does,  the  anterior  mediastinum,  and  lying  in  relation  with 
the  plcune  and  pericardium.  The  thrmtu  is  a  temporaiT  orpa, 
which  is  of  large  size  in  the  young  chila,  but  in  the  adult  ia  mdvad 
so  as  to  become  a  mere  vestige. 

la  its  ma!tai«  ttalua  SK-  tiocsulia  lA.  v'^ntu^^.  ind  a  oervieal  poftioa 
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on  each  side.  The  former  is  situated  in  the  anterior  mediastinum, 
and  the  latter  is  {>laced  in  the  neck  just  above  the  first  bone  of  the 
Btemum  and  behind  the  stemo-hvoid  and  stemo-thyroid  muscles. 
It  extends  upwards  from  the  fourth  rib  as  high  as  the  thyroid  gland, 
resting  against  the  pericardium,  separated  from  the  arch  of  the  aorta 
and  great  vessels  by  fascia,  and  lying  at  each  side  of  the  trachea  in 
the  neck. 

Although  described  usually  as  a  single  gland,  it  consists  actually 
of  two  lateral,  almost  symmetrical  glands,  connected  with  each  other 
by  areolar  tissue  only,  and  having  no  structural  communication ; 
tney  may  therefore  oe  properly  called  a  right  and  left  thymus 
gland. 

The  thymus  is  perceptible  as  early  as  the  seventh  week  of  em- 
bryonic existence,  and  continues  gradually  increasing  with  the 
growth  of  the  foetus  until  the  seventh  month.  At  the  eighth  month 
it  is  large ;  during  the  ninth  it  undergoes  a  sudden  change,  assumes 
a  greatly  increased  size,  and  at  birm  weighs  240  grains.  After 
birth  it  continues  to  enlarge  until  the  expiration  of  the  second  year, 
when  it  ceases  to  srow,  and  begins  to  diminish  between  the  eighth 
and  twelfth  year,  being  often  well  developed  at  the  age  of  twenty, 
and  only  disappearing  entirely  before  forty. 

The  thymus  is  a  ductless  or  blood-vascular  gland,  composed  of 
lobules  disposed  in  a  spiral  form  around  a  central  axis.  The  lobules 
are  held  together  by  a  firm  areolar  tissue,  and  the  entire  gland  is 
enclosed  in  a  coarse  areolar  capsule. 

The  lobules,  somewhat  more  than  a  quarter  of  an  inch  in  dia- 
meter, of  a  rounded  and  pyriform  shape,  are  composed  of  smaller 
lobules,  and  the  amaller  lotndes  are  made  up  of  small  round  or  poly- 
gonal solid  masses,  the  gland  nodules  or  follicles.  These  are  m 
every  respect  similar  in  structure  to  the  lymphoid  masses  found  in 
other  parts  of  the  body,  as,  for  instance,  in  the  tonsils,  and  the  soli- 
tary and  agminate  glands  of  the  intestine.  They  consist  of  retiform 
tissue,  the  meshes  of  which  are  crowded  with  lymph  corpuscles ;  at 
the  circumference  of  each  nodule  the  retiform  tissue  is  closer  so  as 
to  form  a  sort  of  capsule.  Scattered  throughout  the  retiform  tissue 
are  peculiar,  highly  refracting  corpuscles,  which  present  an  appear- 
ance of  concentric  striation,  and  nave  been  named  the  concentric 
corpuscles  of  HasscUL 

The  arteries  of  the  thymus  eland  are  derived  from  the  internal 
mammi^,  superior  thyroid,  ana  inferior  thyroid.  The  veins  ter- 
minate in  the  left  vena  innominata,  and  some  small  branches  in  the 
thyroid  veins.  The  neryes  are  minute,  and  derived  chiefly, 
through  the  internal  mammary  plexus,  from  the  superior  thoracic 
ganglion  of  the  sympathetic  Otner  branches  reach  the  gland  from 
the  phrenic,  pneumogastric,  and  descendens  noni  nerves. 

The  lymphatics  accompany  the  blood-vessels  in  the  interior  of 
the  gland,  terminate  in  the  general  union  of  the  lymphatic  vesaels 
at  the  junction  of  the  internal  jugular  and  subclavian  vein. 


ABDOMKN. 

The  abdomen  i*  the  inferior  cavity  of  the  tnmk  of  the  badj ;  it  v 
bounded  in  front,  aniat  tki  tida,  by  the  lower  ribs  utd  ■bdomiiul 
nmwJes  ;  bAind,  by  the  Tertebral  column  and  sbdomiiu]  bkikIn; 
oioiu,  by  the  diaphr^^  ;  and  bdoa,  by  the  pelria  -  and  cosliiBt 

thi;  alimentary  canal,  the  organs  subeerrient  to  digution Tit,  the 

liver,  pancreas,  and  spleen  ;  and  the  organs  of  excretion,  the  kidnm 
with  the  Bupra-renal  capsules. 

Bflcioni.— For  convenience  of  description  of  the  viscera,  and  ct 
the  morbid  affections  of  this  cavi^,  the  sbdonten  ii 
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divided  into  certain  districts  or  regions.    Thus,  if  two  t .. 

lines  be  carried  around  the  body,  the  one  parallel  with  the  c&rtil^ 
of  the  eighth  ribs,  the  other  with  the  highest  point  of  the  cieits  of 
the  ilia,  the  abdomen  will  be  divided  into  three  zones.  Again,  if  i 
perpendicular  line  be  drawn,  at  each  side,  from  the  cartilageof  the 
eighth  rib  to  the  middle  of  Poupart's  ligament,  the  three  primiif 
zones  will  each  be  subdivided  into  three  compartments  or  r^ou, 
middle  and  two  lateral 
The  Quddle  r^tm.  oi  "^  'a'^f^im  vm^  Mn^  immediately  over  the 
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small  end  of  the  stomach,  is  called  epigastric  (^2  yturHip^  over  the 
stomach).  The  two  lateral  regions  being  under  the  cartilages  of  the 
ribs,  are  called  right  and  left  hsrpocliondriac  {inrb  x^^^^poh  under  the 
cartilages).  The  middle  region  01  the  middle  zone  is  the  umbilical ; 
the  two  lateral,  the  lumbar.  The  middle  region  of  the  inferior 
zone  is  the  hypogastric  (^^  7«^/>»  below  the  stomach) ;  and  the 
two  lateral,  the  iliac.  In  addition  to  these  divisions,  we  employ 
the  term  ingn^tinl  region,  in  reference  to  the  vicinity  of  Poupart's 
ligament 

Position  of  the  Viscera. — The  position  of  the  viscera  which 
occupy  these  several  regions  may  be  best  understood  and  remem- 
bered, by  arranging  them  in  a  tabular  form,  as  follows : — 


Bight  Hsrpochondriaa 

Bight  lobe  of  liver, 
CMi  bladder, 
Ascending  duodenum, 
Hepatic  flexure  of  co- 
lon, 
Upper  end  of  kidney. 
Supra-renal  capsule. 


Bplgastrla 


Left  Hypoohondrlao. 


Pyloric  end  of  stomach.  Great  end  of  stomach, 

Pancreas,  Spleen, 

Left  lobe  of  liver.  Tail  of  pancreas, 

Splenic  flexure  of  colon. 
Upper  end  of  kidney. 
Supra-renal  capsule. 


Right  Lumbar.  UmbUloal. 

Ascending  colon,  Great  omentum. 

Lower  part  of  kidney.     Mesentery. 
Descending  duodenum.   Transverse  colon, 
Jejunum.  Transverse  duodenum. 

Small  intestines. 


Blgbt  mac 

Cecum, 

Vermiform  appendix. 

Ilium, 

Ureter. 


Hypogaitrto. 

Ilium, 

(Bladder  and  Stems 
when  enlarged.) 


Left  Lumbar. 

Descending  colon. 
Lower  part  of  kidney. 
Jejunum. 


Left  niao. 

Sigmoid  flexure. 
Ureter. 


PERITONEUU 

The  perUonevm  (ire/Mreiyecy,  to  extend  around^  forms  a  completely 
shut  sac,  excepting  in  the  female,  where  the  peritoneum  is  perforated 
by  the  open  extremities  of  the  Fallopian  tubes,  and  is  continuous 
with  their  mucous  lining. 

The  simnlest  idea  that  can  be  given  of  a  serous  membrane  is,  that 
it  invests  tne  viscus  or  viscera,  and  is  then  reflected  on  the  parietes 
of  the  containing  cavity.  If  the  cavity  contain  only  a  single  viscus, 
the  consideration  of  the  serous  membrane  is  extremely  simple.  But 
in  the  abdomen,  where  there  are  a  number  of  viscera,  tne  serous 
membrane  passes  from  one  to  the  other  until  it  has  invested  the 
whole,  before  it  is  reflected  on  the  parietes.  Hence  its  reflections 
are  a  little  more  coinplicated. 

In  tracing  the  reflections  of  the  peritoneum,  in  the  middle  line, 
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with  the  ditiphrBgin,  irhicfa  ia  lined  by  two  hm, 
one  from  the  parietes  in  front,  aTtfonor,  and  one  from  the  pmeta 
behind,  podenor.  These  two  lajen  of  the  Mtm«  membniK,  ■!  Ibl 
paeterior  port  of  the  diaphiagm,  descend  to  the  upper  mibee  of  tht 
liver,  forming  the  oorouuy  ^"(^  latfliml  llnunanta  of  the  lint 
They  then  HurTDaad  the  liver,  one  going  in  nont,  th«  othei  bi 
thftt  riscus,  and  meeting  at  its  under  aur&ee,  pan  to  the 
foTiuing  the  leuer  omantnm.    They  then,  in  r' 


Burround  the  stomach,  and  meeting  at  its  lower  border,  descend  for 
some  distance  in  front  of  the  intestines,  and  return  to  the  trsnarene 
colon,  forming  the  groat  Omentnin  ;  they  then  BUrronnd  the  trant- 
Terse  colon,  and  pass  directly  backwards  to  the  vertebnl  colnma, 
forming  the  transverse  meso-colon.  Here  the  two  layers  separate ; 
the  poderioT  ascends  in  front  of  the  pancreas  and  aorta,  and  retnnu 
to  the  posterior  part  of  the  diaphragm,  where  it  beccmes  the  poeteriiv 
layer  with  w^cb,  w«  cummMued.    The  anterior  descends,  inmti 
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all  tlie  small  intestines,  &nd  Tetumin^  to  tlie  vertebn)  column,  fonns 
the  mesenteiy.  It  then  descends  into  the  pelvis  in  front  of  the 
rectum,  which  it  holds  in  iti  place  by  meanB  of  a  fold  called  mMKh 
Tectnm,  forms  a  pouch,  the  ra>Bto-veBical  fold,  between  the  rectnm 
utd  the  bladder,  ascends  upon  the  posterior  surface  of  the  bladder, 
forming  its  faUe  lisaments,  and  retama  upon  the  anterior  pariele* 
of  the  abdomen  to  the  diaphragm,  whence  we  first  traced  it 

In  the  female,  after  deacenaing  into  the  pelvis  in  front  of  the 
rectum,  it  is  reflected  upon  the  posterior  surface  of  the  vagina  and 
litems.  It  then  descends  on  the  anterior  surface  of  the  uterus,  and 
forms  at  either  ride  the  broad  ligaments  of  that  organ.  From  the 
uterus  it  ascends  npon  the  posterior  surface  of  the  bladder,  and 
anterior  parietes  of  the  abdomen,  and  is  continued,  as  in  the  male, 
to  the  diaphragm. 

In  like  manner  the  peritoneum  can  be  traced  as  a  continuoas 
sheet  from  one  side  to  the  other  side  of  the  abdomen.  Thus,  if 
we  commence  at  the  middle  line  in  front  and  follow  it  across  the 
abdomen  below  the  level  of  the  transverse  colon,  we  shall  find  that 
it  passes  from  the  abdominal  wall  to  the  right  iliac  fossa  where  it 
covers  in  the  caecum  and  ascending  colon,  forming  the  meso-cKcam 
and  ascending  meso-colon ;  it  then  passes  inwards  and  forms  the 
mesentery  which  attaches  the  small  intestines  to  the  vertebral 
column,  and  may  be  traced  from  thence  to  the  left  iliac  fossa  where 
it  covers  the  sigmoid  flexure  (sigmoid  meso-colon) ;  it  is  then 
continued  on  to 


'''^  t\.^'  _:~i.i  fi<^  115,— Tr»i«nir««««ot(i)notlli«»bdi>ioni»tth«to»»I  o(th» 

over    tne    ngnt  (on^m  ol  wimIow.    Tha  utdw  puH*  from  tlw  biwMt  to 

kldoev  mto  the  Uia  laBncaTltT  or  Uu  {wrlUimim  through  tha  IBnmeD  of 

Wntnypoction-  gp.  gpi,^    K.  SldD.?.    v.  Vartebr..    A.  Aorta. 

onum ;  it  then 

passes  across  the  body  in  front  of  the  pancreas,  and  returns  from 
left  to  right  alongthe  posterior  surface  of  the  stomach,  so  as  to  reach 
tha  fonUMn  of  Winalow,  where  it  forma  the  posterior  layer  of  the 
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lobules  Bgaia  conaist  of  smalleT  lobnlea,  and  the  latter  are  fanned  b]r 
a  cluster  of  &ir-eells,  in  the  parietes  of  which  the  capilUries  of  the 

fiulmonarv  arterj  and  pulmonaij  veiiu  are  distributed.  Each 
obule,  t&ben  alone,  is  provided  with  its  separate  bnmchial  tnbe, 
iiulmonary  artery,  and  vein,  and  is  isolated  bom  sarroaadiiig 
obules  bj  a  process  of  areolar  membrane  derived  from  the  snbseroits 
tissue  ;  the  entire  luns  is  an  assemblage  of  these  lobules,  so  aepuated 
and  so  connected,  held  together  bj  the  pleura. 

The  serous  investing  membrane  of  the  Inngs  or  pleura  is  con- 
nected with  the  surface  of  the  lobules  hj  means  of  a  rub»mnu  artolar 
tinut,  which  forms  a  distinct  lajer,  and  being  prolonged  between 
the  lobules,  is  the  bond  of  adhesion  between  them.     This  layer 

Fio.  j6s.— Bent  inil 
lung-.  1  Rlsfatnii- 
trlfJa,  tha  ■  ■■-  '1  M 
Uw  latt  <i<  til*  Ifin 
sn  tba  rigfat  eomlT 


Ri^tmurlela.  ^.Uft 
auiicls.  J.  Pnliiw- 
luryartn?.  6.  Bifht 
rulmonuy -rtBTj.  7. 
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tlhe  dootiu  BrMioflDt, 


(nmt  o(  It  ti»  rijM 

Rlabt  aubclsTUa 
Tdn,  nad.  beblnd  It, 
Ita  cotTtttpnndibg  K- 
teTJ.  13.  Rllht  cnD- 
IDcm   camtld  vtciT 


Left  carotid  vtdrv  au 
iB.  Rigfat  bi«ichiu.  I 
Uu  iwt  of  ths  right  lui 
tbo  rigfat  luDg.  11.  Ki 
lung.     ij.  Inieriaclobi 
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contains  elastic  tissue,  and  is  a  chief  source  of  the  elasticity  of  the 
Innga  ;  in  it  a  close  plexus  of  capillary  vessels  is  found. 

Bronchial  Tubes. — The  two  bronchi  proceed  from  the  bifurcation 
of  the  trachea  opposite  the  third  dorsal  vertebra  to  their  correspond- 
ing lungs.  The  right,  about  on  inch  long,  takes  ite  course  nea^^  at 
right  ancles  with  the  trachea,  and  enters  the  upper  part  of  the  njtlit 
lung ;  ^ile  the  left,  two  inches  in  length,  and  smaller  than  the 
risht,  paasee  oWt^vieV;  'Vi^A&'Oa  ^^«  «r.\i  of  the  aorta,  and  enters  tba 
lliff  at  about  tVft  mAi\e  «^  '^'^  *w^  r^y«^  ««k™  •iia.V^n™  tb^ 
dWTde  into  t«o  \>rwi<ib»»,  «vft.  w»t^  A  ■&»..  *i.-.>s«a  «&  -.^i^*-. 
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Winslow.  In  front  of  the  finger  will  lie  the  right  border  of  the 
lesser  omentum,  containing  the  hepatic  artery,  portal  vein,  and 
hepatic  duct ;  behind  it,  the  right  cms  of  the  diaphragm  and  in- 
ferior vena  cava  covered  by  the  ascending  or  posterior  layer  of  the 
peritoneum ;  below,  the  hepatic  artery,  curving  forward  from  the 
coeliac  axis,  and  the  ascending  portion  of  the  duodenum  ;  and  ahove^ 
the  lobus  Spigelii  These,  therefore,  are  the  boundaries  of  the  fora- 
men  of  Winslow,  which  is  nothing  more  than  a  constriction  of  the 
general  cavity  of  the  peritoneum  at  this  point,  arising  out  of  the 
Decessity  for  the  hepatic  and  gastric  arteries  to  pass  forwards  from 
the  coeliac  axis  to  reach  their  respective  viscera. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  will  descend 
behind  the  lesser  omentum  and  stomach  to  the  space  between  the 
descending  and  ascending  pair  of  layers,  forming  the  great  omen- 
tum. This  is  sometimes  called  the  lesser  cavity  of  the  peritoneum, 
and  that  external  to  the  foramen  the  greater  cavity ;  in  which  case 
the  foramen  is  considered  as  the  means  of  communication  between 
the  two.  It  may  be  objected  to  this  division  that  it  tends  to  lead 
the  inexperienced  to  believe  that  there  are  two  cavities,  while,  in 
reality,  there  is  but  one,  the  foramen  of  Winslow  being  merely  a 
constriction  of  that  one,  to  facilitate  the  communication  between 
the  nutrient  arteries  and  the  viscera  of  the  upper  part  of  the 
abdomen. 

The  great  omentum  (gastro-colic)  consists  of  four  layers  of  peri- 
toneum, the  two  which  descend  from  the  stomach,  and  the  same 
two,  returning  upon  themselves  to  the  transverse  colon.  A  quantity 
of  adipose  substance  is  deposited  around  the  vessels  which  ramify 
through  its  structure.  It  would  appear  to  perform  a  double  func- 
tion in  the  economy,  namely,  protecting  the  intestines  from  cold, 
and,  facilitating  the  movement  of  the  intestines  on  each  other  during 
their  vermicular  action.  In  the  foetus  and  young  child,  and  occa- 
sionally in  the  adult,  it  is  possible  to  separate  the  ascending  layers  of 
the  great  omentum  from  the  transverse  colon,  and  to  trace  them  to 
the  vertebral  column  on  the  upper  surface  of  the  transverse  meso- 
colon, with  which,  however,  they  are  only  loosely  connected.  Under 
these  circumstances  the  latter  fold  is  formed  by  a  separate  dupli- 
cature  of  the  peritoneum,  and  is  not  the  direct  continuation  of  the 
omentum,  as  in  the  description  above  given. 

The  transverse  meso-colon  (M^<rof,  middle,  being  attached  to 
the  middle  of  the  cylinder  of  the  intestine)  is  the  medium  of  con- 
nection between  the  transverse  colon  and  the  posterior  wall  of  the 
abdomen.  It  affords  to  the  nutrient  arteries  a  passage  to  reach  the 
intestine,  and  also  forms  a  transverse  septum  across  the  abdominal 
cavity.  On  reaching  the  posterior  wall  of  the  abdomen,  its  two 
layers  separate  from  each  otner  on  the  anterior  aspect  of  the  trans- 
verse duodenum,  the  one  ascending  to  cover  in  the  pancreas, 
kidneys,  and  supra-xenal  capsules,  and  to  pass  from  thence  to  the 
under  surface  of  the  diaphragm,  the  other  descending  to  form  the 
mesentery,  and  then  passing  into  the  pelvis. 


minor  folo 
ffleata  of 

^-       *P 

P^toneimi 

""taofu. 
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upper  jaw ;  hdoWj  hy  the  tongae,  the  mucouB  membrane  stretched 
between  the  arch  of  the  lower  jaw  and  the  under  surface  of  the 
tongue,  and  by  the  teeth  of  the  inferior  maxilla ;  and  behind  by  the 
soft  palate  and  fauces.  The  space  between  the  teeth  and  fleshy 
walls  of  the  face  is  the  vestibtdui  oris. 

The  lips  (labium  superius  et  inferius)  are  two  fleshy  folds  formed 
externally  by  common  integument  and  internally  by  mucous  mem- 
brane, and  containing  between  these  two  layers,  muscles,  a  quantity 
of  fat,  and  nimierous  small  labial  glands.  They  are  attached  to  the 
surface  of  the  upper  and  lower  iaw,  and  each  lip  is  connected  to  the 
sum  in  the  middle  line  by  a  fold  of  mucous  membrane,  the  frtmiwm 
labii  mperioris  and  jtfxniwm  labii  inferioritj  the  latter  being  yery 
smalL 

The  cheeks  (buccse)  are  continuous  with  the  Ups,  and  form  the 
sides  of  the  face ;  they  are  composed  of  integument,  a  large  quantity 
of  fat,  muscles,  mucous  membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  aboye  and 
below  on  the  sides  of  the  jaws,  and  is  attached  posteriorly  to  the 
anterior  margin  of  the  ramus  of  the  lower  iaw.  At  aoout  its 
middle,  opposite  the  second  molar  tooth  of  the  upper  jaw,  is  a 
papilla,  on  which  may  be  obseryed  a  small  opening,  the  aperture  of 
the  duct  of  the  parotia  gland  (Stenson's  duct). 

The  haxd  palate  (piuatimi  durum,  sen,  osteum)  is  a  dense  struc- 
ture, composed  of  mucous  membrane,  palatine  glands,  areolar  tissue, 
yessels,  and  neryes,  and  firmly  connected  to  the  palate  processes  of 
the  superior  maxlUary  and  palate  bones.  It  is  bounded  in  front 
and  at  each  side  by  the  alyeolar  processes  and  gums,  and  is  con- 
tinuous behind  with  the  soft  palate.  Along  the  middle  line  it  is 
marked  by  an  eleyated  raph6,  and  presents  at  each  side  of  the  raph6 
a  number  of  transyerse  ndges  and  grooyes.  Near  its  anterior  ex- 
tremity, and  immediately  behind  tue  middle  incisor  teeth,  is  a 
papilla  which  corresponds  with  the  termination  of  the  anterior 
palatine  canal,  and  receiyes  the  naso-palatine  nenres. 

The  gams  Tgingiyse)  are  composea  of  a  thick  and  dense  mucous 
membrane,  wnich  is  closely  aaherent  to  the  periosteum  of  the 
alyeolar  processes,  and  embraces  the  necks  of  the  teeth.  They  are 
remarkable  for  their  hardness  and  insensibility,  and  for  their  close 
contact,  without  adhesion,  to  the  surface  of  the  tooth.  From  the 
neck  of  the  tooth  they  are  reflected  into  the  alyeolus  and  become 
continuous  with  the  periosteal  membrane  of  that  cayity  (alyeolo- 
dental  membrane). 

The  tongue  has  been  already  described  as  an  organ  of  sense ;  it 
is  inyested  by  mucous  membrane,  which  is  reflected  from  its  under 
part  upon  the  inner  surface  of  the  lower  iaw,  and  constitutes  with 
the  muscles  beneath  the  floor  of  the  mouth.  On  the  under  surface 
of  the  tongue,  near  its  anterior  part,  the  mucous  membrane  forms 
a  considerable  fold,  which  is  caUed  the  firnnum  linguft,  and  on 
each  side  of  the  frsenum  is  a  large  papilla,  caruneula  sMingualis, 
the  termination  of  the  duct  (Wharton's  duct)  of  the  submaxillary 
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pncumogastric  nerves,  the  great  iplandmic  nerves,  snd  some  Ijm- 
phatic  glands. 
A  saperior  medlBsUsitm  ia  aometimes  described.    It  U  the  psit 


of  the  interpleural  space  which  lies  above  the  pericaiditun,  aiu  ii 

'   •       '     ■'  jibetU  ■         '     " 

d«a,6cA 
each  tide  b;  'the  pleura.    It  coutams  the  remains  of  the  tlifmiii 


bounded  in  fnmt  by  toe  Btemum,  and  the  origin  of  the  itenio-hxcid 
and  stemo-thyroid  muscles,  icAuid  by  the  vertebral  culumn,  sod  h 


^    ^    s.     ».  RIgtt  phronle  » 

I^Ii  uljnnlc  DerTe.    6.  Thoracic  duct  In  poctertnr  medlaitltium.     7.  <£■«—■- 
Mth  left  va^s  in  front  »nd  right  l»hlnd.      8.   Vona  ""TOM  mii]or.     9.   TboMC 

Right  veritricla.     b.^.  Righl  HuricU.     f.a.  Fulmoouy  arteiy.    a.  AortL    c  Ttf* 

gland,  the  pneumogastric,  canliac,  phrenic,  and  left  recurrent  laryn- 
geal nerves ;  the  tmcliea,  ncsophagua,  and  thoracic  duct ;  the  tru*- 
verse  portion  of  the  arch  of  the  aorta,  and  its  three  great  brancha; 
the  two  innominate  veins,  commencement  of  the  superior  vena  can, 
and  termination  of  the  vena  azygos  major. 

THYHXrS  OLAHD. 

Although  not  directly  connected  with  the  organs  of  respiiatJOi 
it  is  convenient  to  describe  tiie  thymus  gland  in  this  place,  occuOT- 
ing,  as  it  does,  the  anterior  mediastinum,  and  lying  in  relation  widi 
the  plewiic  and  pericardium.  The  thTmns  is  a  temporary  orf|iB. 
whicn  is  ot\aT^in'iem'Cae^w>m^'Mii,'o\j.tin  the  adult  isredwri 
so  OS  to  become  s.  m«Tii  nc^^      ,.,.,> 
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lium,  excepting  at  the  eitreroe  npper  part  of  its  poet«rior  sntface, 
near  the  opeaiss  of  the  Eustachian  tube,  where  it  is  columnar  and 
ciliated.  Haugine  from  the  middle  of  its  inferior  border  ia  a  small 
tonnded  process,  the  umla,  and  passing  outwards  from  the  uvula  at 
each  side  are  two  curved  folds  of^  the  mucona  membrane,  the  arches 
or  pillars  of  the  palate.  The  ontflrioT  pillar  is  continued  down- 
woras  to  the  side  of  the  base  of  the  tongue,  and  is  formed  hy  the 
proraiaence  of  the  palato-sloBeua  muscle.  The  postoiiOT  pill&r  is 
prolonged  downwards  and  backwards  into  the  pharynx,  beii^  formed 
oy  the  convexity  of  the  palato-pharyn(^us  muBcie.  These  two 
TiiUars,  closely  united  above,  are  separated  below  bj  a  triangular 
interval  or  niche,  in  which  the  tonsil  is  lodeed. 

The  space  included  between  the  soft  palate  and  the  root  of  the 
tongne  is  the  isthmiu  of  the  fances.  It  is  bounded  above  by  the 
•oft  palate,  on  each  tide  bv  the  pillars  of  the  soft  palate  and  tonsil, 
and  otlow  by  the  root  of  the  tongue.  It  is  the  opening  between  the 
mouth  and  pharynx. 

The  tonuls  (amygdals)  are  two  glandular  organs,  about  half  an 
inch  in  length,  shaped  like  almonds,  and  situated  between  the 
anterior  and  poaterioT  pillar  of  the  soft  palate,  at  each  side  of  the 
^lucee.  Eilemally,  they  are  invested  by  the  pharyngeal  fasci^ 
which  separates  tnem  from  the  superior  constrictor  muscle  and 
internal  carotid  artery,  and  prevents  an  abscess  from  opening  in  that 
direction ;  and  correspond  in  position  to  the  angle  of  the  lower  jaw, 
behind  which  they  may  be  felt  when  enlarged.  They  present  on 
their  surface  the  openinKs  of  twelve  to  fifteen  mucous  crypts,  similar 
to  those  at  the  root  oi  the  tongue  and  de- 
scribed below  under  the  name  of  lingual 
{^ands.  The  substance  of  the  tonsil  is  formed 
of  retiform  or  lymphoid  tissue. 

The  mncons  glaatU  of  the  mouth  are  race- 
moee  glands ;  they  are  yellowish  or  whitinh 
in  colour,  rounded  in  form,  and  situated  in  the 
submucous  areolar  tissue.    The  labial  glands 
vary  in  size  from  half  a  line  to  one  line  and 
a  half  in  diameter,  and  form  an  almost  con- 
tinuous layer  around  the  mouth.    The  buccal 
Clauds  are  numerons,  but  smaller  than  the 
labial ;  a  few  of  larger  size  being  located  near 
the  aperture  of  Stenson's  duct    The  molar 
glaWi"  are  placed  between  the  masseter  and 
buccinator,  and  pierce  the  latter  with  their   Fut.  j-,,. 
ducts  opposite  the  molar  teeth.    The  p&latlae      Z^""" 
Elands  are  situated  in  the  posterior  half  of     S^ol' 
uehard  palate  and  in  the  soft  palate ;  in  the      anoinrtiinia.  i.  Bun- 
latter  forming  a  layer  several  lines  in  breadth.      I:^?"**-   J-01««iul»r 
They  ate  also  numerous  but  small  on  the      ™"^'««'w- 
posterior  part  of  the  soft  palate.    The  Ungoal  glands  form  a  thick 
stratam  in  the  aubmucoas  tissue  beneath  the  mucous  crypts  at 


eae  kalivaby  glands. 

the  root  of  the  tongue ;  the  iajvt  of  gUnda  extends  completely  tarn 

.    ..  tiie  tongne,  u)d  their  duct*,  Knnl 

line*  in  le&^li,  c^wm  bj  infoadi- 

t  balifonn  expanaioiu,  acsat  into  the 

macona  erypta,  othcn  into  the  fcu- 

men  csecuin,  othen  into  the  fca* 

\  of  the  papillc  cireaniTaUAtK,  tad 

:\  Othen  between  the  papilla:    Tbej 

/  are  ■nrroiinded  by  a  luse  qiuiiti^ 

of  lymphoid  tiame  which  it  bcit 

^  and   there    collected    into   ronnd 

ises  called   lymphoid  foUkla 

many    of    theae     beine     groaptd 

around  the  cavities  of  Uie  miHaiii 

crypto  Uueous  gUnds  are  aln  fr 

reraed  on  other  parte  of  the  tonsK 
ut  are  nnailer  and  few  in  nntnlai: 
~,  ™,  „.„.-  «  amall  group  ia  fonnd  betwea  Ut 

vertical  folds  on  the  aidea  of  the 
tongne  and  a  considerable  group  on  its  under  anriaoe  near  die  tf 
and  on  either  side  of  the  frajnom  linguHk 

SALI7ABT  GLANDS. 

Communicating  with  the  mouth  ore  the  eicret<Hy  dncta  of  thie* 
poire  of  salivary  glands — the  parotid,  eubmaxiUary,  and  aublinguL 

The  FABOTID  QLAHD  (^ropA,  near ;  ott,  Orot,  the  ear),  the 
largest  of  the  three,  ia  situated  immediately  in  front  of  the  eiteinil 
ear,  and  eiteuilB  BUperficiall;  for  a  short  distance  over  the  maHetn 
muscle  ;  on  its  deep  oapect  it  is  projected  inward*  by  two  procena^ 
one  of  which  lies  between  the  atyloid  and  mastoid  ptocessee,  and 
fills  up  the  bock  pan  of  the  glenoid  cavity,  the  other  pasBea  in  boOt 
of  the  styloid  process.  It  reaches  inferiorly  to  below  the  level  of  the 
angle  of  the  jaw,  and  posteriorly  to  the  mastoid  proceaa,  sliahtlT 
overlapping  the  insertion  of  the  Btemo-maatoid  muscle.  It  i) 
separated  from  the  subrooxillarT  gland  by  the  stylo-maiillarv 
ligajnent  Embedded  in  ita  substance  are — the  external  carMid 
arter)',  temporo- maxillary  vein,  and  facial  nerve  ;  emerging  from  iti 
anterior  border,  the  transverse  facial  artery  and  branches  of  the 
facial  nerve,  and  above,  the  temporal  artery  and  auricnlo-temponl 

The  dnct  of  tho  parotid  gland  (Stenson's  dtict),  about  tm 
inches  in  length,  and  about  the  diameter  of  a  crow's  quill,  isane* 
from  the  anterior  part  of  the  gland,  just  below  the  lygoma,  ud 
crosses  the  masseter  muscle  ;  it  then  curves  inwards  over  the  anteritr 
border  of  the  muscle,  and  pierces  the  buccinator  opposite  the  second 
molar  tooth  of  the  upper  jaw  ;  its  course  through  the  mucooi 
membrane  of  the  cheek  is  very  oblique,  so  that  the  posterior  border 
of  its  opening  forma  a  valvolsf  fold,  which  preveata  flnid  from  pa»- 
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ing  from  the  mouth  into  the  duct  The  course  taken  by  the  duct 
may  be  roughly  indicated  by  a  line  drawn  from  the  bottom  of  the 
lobule  of  the  ear  to  a  point  midway  between  the  mouth  and  nose. 

The  duct  is  dense  in  structure,  and  its  walls  of  considerable 
thickness  in  proportion  to  the  area  of  the  tube,  which  is  remarkably 
smalL  A  smalt  glandular  appendage,  the  toeta  paroHdii,  is  con- 
nected with  the  upper  part  of  tne  duct  on  the  masseter  muscle ;  and 
opens  into  it  by  one  or  several  small  ducts. 

The  SUBMAXILLABT  GLAND,  rounded  in  its  form,  is 
situated  in  the  posterior  part  of  the  submaxillary  triangle  of  the 
neck.  It  rests  on  the  hyo-glossus,  strlo-dossus,  and  mylo-hyoid 
muscles,  and  is  covered  in  by  the  body  of  the  lower  jaw  and  the 
deep  cervical  fascia.  It  is  separated  from  the  parotid  eland  by  the 
stylo-maxillary  ligament,  and  from  the  sublingual  ghmd  by  the 
mylo-hyoid  muscle.  Embedded  among  its  lobules  are  the  facial 
artery  and  submaxillary  ganglion. 

Its  excretory  duct,  Wharton's  duct,  about  two  inches  in  length, 
issues  from  the  middle  of  the  gland,  and  passes  between  the  mvlo- 
hyoid  and  hyo-glossus  to  the  frsenum  linguae,  by  the  side  of  whicn  it 
terminates  at  the  apex  of  a  papilla,  earuncula  guolingualis,  A  process 
of  the  gland  is  prolonged  with  the  duct  for  a  short  distance  behind 
the  mylo-hyoid. 

The  SUBLIKGUAL  is  a  long  and  flattened  gland,  situated 
beneath  the  mucous  membrane  of  the  floor  of  the  mouth,  at  each 
side  of  the  frsenum  lin^ee.  It  is  in  relation  at  the  frsenum  with  its 
fellow  of  the  opposite  side,  and  in  the  rest  of  its  course  lies  between 
the  lower  jaw  and  genio-hyo-glossus,  being  bounded  below  by  the 
mylo-hyoid.  It  is  in  relation  idso  with  the  duct  of. the  submaxillary 
gland  and  the  hypoglossal  nerve. 

Its  secretion  is  poured  into  the  mouth  by  from  seven  to  twenty 
short  ducts,  ducts  of  Bivinns,  which  open  on  the  ridge  made  by 
the  gland  in  the  floor  of  the  mouth;  the  larger  openings  being 
situated  by  the  side  of  the  fraenimi  linguae.  One  of  the  ducts  longer 
than  the  rest,  and  opening  dose  to  Wharton's  duct,  has  been  named 
ductus  Bartholini, 

Stmctnre. — The  salivary  elands  are  of  the  racemose  kind,  con- 
sisting of  lobes  which  are  made  up  of  polyhedral  lobules ;  and  these 
of  smaller  lobules ;  in  minute  structure  they  correspond  with  the 
racemose  glands  described  on  p.  54. 

The  submaxillary  and  sublingual  glands  are  looser  in  structure 
and  their  lobules  larger  than  those  of  the  parotid  gland. 

The  excretory  ducts  are  thick  and  dense,  competed  of  areolar  and 
elastic  tissue,  and  lined  by  a  layer  of  eolwmnar  epitheHumy  and 
Wharton's  duct  is  additionally  provided  with  a  longitudinal  layer 
of  smooth  muscular  fibre.  The  secretion  of  the  salivary  glands  is  a 
clear  fluid,  sometimes  containing  a  small  quantity  of  mucus  and  the 
detritus  of  epithelial  cells. 

Vessels  and  Kerres. — The  parotid  gland  is  abundantly  supplied 
wi^  arteries  by  the  external  carotid ;  the  submaxillary  by  the  lacial 
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(ud  lingual ;  and  the  anblini^iial  bjr  the  snblin^iul  and  (DtnHntal 
branches  of  the  lingual  artery.  The  eapillariea  form  netwub 
around  and  in  contact  with  the  glaodolar  vesielea. 

The  nerrw  of  the  parotid  gland  are  deriTed  front  the  aQiinli>- 
temporal  branch  of  tne  inferior  maxillar)',  trom  the  amicnUni 
magnUB,  and  from  the  oeTvi  molles  accoiapaaying  the  extentl 
carotid  artery.  The  Hubmaxillar]'  gland  ia  anpplied  by  the  brueiiei 
of  the  aubmaiillory  ganglion,  sympathetic,  and  filamenta  from  tbe 
mylo-hyoid  nerve  ;  and  the  Hublingnal  by  filaments  from  the  inb- 
maiillary  minglion  and  goBtatory  nerve.  The  relation  of  tbe  nemt 
to  the  gland  cells  and  cellH  of  the  ducts  haa  been  deaciibed  witli  tk 
structure  of  racemooe  glaoda  (p.  55). 

PHABTKX 

The  pharynx  {^dpuy(,  the  throat)  is  a  miucnIa-membTanoQt  ac, 
about  four  inches  in  length,  situated  on  the  cervical  portion  of  tb 
vertebral  column,  and  extending  from,  the  base  of  toe  akoll  to  t 
point  correspondii^  with  the  cricoid  cartilt^  in  front  and  thefiJU 
cervical  vertebra  behind.  It  is  composed  of  mucoTU  membnuie, 
muscles,  and  a  strong  aponeurosis ;  and  conunnQicatea  in  front  vitk 
1  the  cavity  of  tin 
noae,  mouth,  mi 
laryiix.  Above  it  ia 
attached  partly  It 
muacle,  but  chiefly 
by  apiOReuFOfda,  u 
the  basilar  proces 
of  the  occi  pital  boM 
and  petrous  poitioi 
of  the  temponl 
bone,  and  below  it 
is  continuous  with 
tbeoeaophagus.  lu 
central  attachmeat 
above  is  by  meun 
of  a  strong  band 
having  its  oripin 
from  the  pharyn- 
geal tubercle  on 
the  occipital  hone, 
and  passing  down  between  the  recti  antici  mosclea  to  terminate  ia 
the  pharyngeal  aponeurosis ;  this  band  has  been  tenned  by  Cleland 
the  eranto-pharyngeal  ligamtnL 

The  pharyngftal  aponvurosls  is  a  strong  aheet  of  faacia  placed 
between  the  mucous  membrane  and  mnscles  of  the  pharynx  ;  it  ii 
etrong  and  thick  above,  but  thins  as  it  passes  downwards,  and  at  the 
lower  part  of  the  pharynx  ia  distinguishable  only  na  a  layer  of  di^se 
areolar  tissue. 
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The  mucouB  membrane  varies  greatly  in  its  character  in  different 
parts  of  the  ]^harynx ;  it  is  thick  where  it  clothes  the  base  of  the 
skull,  but  thinner  in  the  neighbourhood  of  the  Eustachian  tube, 
and  near  the  posterior  nares ;  in  the  latter  situations  numerous  race- 
mose glands  are  seated  in  the  submucous  tissue,  and  pour  their 
secretion  on  to  the  surface  of  the  membrane.  Lymphoid  tissue  is 
everywhere  abundant,  and  at  the  back  part  of  the  pharynx  forms  a 
glandular  mass  stretching  across  between  the  openings  of  the  two 
eustachian  tubes,  which  receives  the  name  of  the  pharyngeal  tonsil. 

At  its  anterior  part  the  pharynx  has  opening  into  it  seven  fora- 
mina, viz.  : — 

Posterior  nares,  two,  Larynx, 

Eustachian  tubes,  two,  (Esophagus. 

Mouth, 

The  posterior  nares  are  the  two  large  openings  at  the  upper 
and  front  part  of  the  pharynx.  On  each  side  of  these  openings,  and 
parallel  with  the  posterior  termination  of  the  inferior  turbinated 
Done,  is  the  slit-like  opening  in  the  mucous  membrane,  marking  the 
aperture  of  the  Eustachian  tube.  Beneath  the  posterior  nares  is 
the  isthmus  faucium,  the  large  opening  into  the  month,  partly 
veiled  by  the  soft  palate  ;  and  beneath  the  root  of  the  tongue,  the 
cordiform  opening  of  the  larynx.  The  OBSOphageal  opening  is  the 
lower  constricted  portion  of  the  pharynx. 

(ESOPHAGUS. 

The  oesophagus  (ofety,  to  bear ;  4>dy€ip,  to  eat)  is  a  slightly  flexuous 
canal,  inclining  to  the  left  in  the  neck,  to  the  right  in  the  upper 
part  of  the  thorax,  and  a^in  to  the  left  in  its  course  through  the 
posterior  mediastinum ;  it  commences  at  the  termination  of  the 
pharynx,  opposite  the  lower  border  of  the  cricoid  cartilage  and  fifth 
cervical  vertebra,  and  descends  the  neck,  behind  and  rather  to  the 
left  of  the  trachea.  It  then  passes  behind  the  arch  of  the  aorta  and 
left  bronchus,  and  along  the  posterior  mediastinum,  lying  in  front 
of  the  thoracic  aorta  ;  at  the  lower  part  of  the  thorax  it  lies  slightly 
to  the  left  of  the  aorta,  and  passing  through  the  oesophageal  opening 
in  the  diaphragm  enters  the  abdomen,  and  terminates  at  the  cardiac 
orifice  of  tne  stomach  opposite  the  ninth  or  tenth  dorsal  vertebra. 
As  it  follows  the  curves  of  the  vertebral  column,  it  presents  in  its 
upper  part  an  antero-posterior  flexure.  The  oesophagus  is  flattened 
ana  narrow  in  the  cervical  region,  and  cylindrical  in  the  rest  of  its 
course  ;  its  largest  diameter  being  met  with  near  the  lower  part ;  it 
is  connected  by  loose  areolar  tissue  to  surrounding  structures.  In 
the  relaxed  condition  its  mucous  membrane  assumes  the  condition 
of  longitudinal  folds,  which  lie  in  contact  with  each  other  ;  when 
distended  the  folds  disappear. 

Stmctnre. — The  oesophagus  is  formed  of  three  coats — an  oiUer, 
muscidar  ;  a  middle^  submucous  or  areolar  ;  and  an  inner^  mucous. 

2  X. 


surface  looks  downwards  and  backworda,  and  is  in  relation  with  the 


olon,  left  kidney,  and  left  supra-renal  capule ;  thia  surface 
fomiB  the  anterior  bonodary  of  that  cul-de-sac  of  the  peritoneum 
whkh  ia  situated  behind  the  leaser  omentum  and  extends  into  the 
great  omentum.  In  a  state  of  distension,  as  after  a  meal,  the 
anterior  surface  becomes  superior,  and  the  greater 
directed   forwards  acainat   the  abdominal  panetes.     ^i.  u 

larger  in  the  male  than  in  the  female,  and  in  the  former  n:   .  . 

about  twelve  inches  in  length,  and  four  or  five  inches  in  width  %t  its 


i  little 


broadest  part.  When  moderately  full  it  ia  capable  of  holding  from 
five  to  ten  pints  of  fluid. 

Stractnre  of  the  Stomach. — The  stomach  has  four  coats — viz., 
serous,  uiUHcular,  submucous,  and  mucous. 

The  serooB  coat  is  derived  from  the  peritoneum  and  completely 
invests  it,  except  at  the  upper  and  lower  borders,  where  the  anterior 
and  posterior  layers  are  separated  by  a  very  small  interval,  in  which 
run  the  gastric  and  gastro-epiploic  arteries. 

The  mtUCnlar  coat  consiata  of  unstriped  fibres  arranged  in  three 
layers.  The  most  external  are  longitudinal,  and  extend  from  the 
(esophageal  to  the  pyloric  orifice.  They  are  continuous  with  the 
longitudinal  fibres  of  the  oesophagus,  and  are  scattered  over  the 
back  and  front  of  the  orean,  but  collected  into  atrong  bundles 
along  the  two  boriera.  The  middle  layer  is  disposed  m  circles, 
whico  commence  at  the  left  extremity,  and  continne  along  the  whole 


fi,  ^e  snbinii 


ffutiic  glEnda :  fnun 
Uia  ptg.  1.  Oartrfc 
iluidi.      1.    KuKii- 


Tchs  ^  !r^  °^  "■^  inch.    Two  kinds  of  glands  may  be  distinguiabed  ; 

tbe  flrfit  (whicb  it  is  believed 

simply  secrete  mucuB)are  called       "j"  l  |Tj  ""'  ■'  rV     Fio.  383. -Pafpendlcu 

mncoiu  glande ;  the  J  are  most  ''-  —- "~   -■  "-- 

numerous  near  the  pylorus,  and 
are  therefore  Bometimea  termed 

Eyloric  glands.  The  second 
ind  are  suppoaed  to  be  specially 
engaged  in  the  secretion  of  the 
gaatnc  juice,  and  have  hence 
been  named  peptic  gliuids.  In 
both  there  is  a  basement  mem- 
brane formed  by  flattened  cells 
joined  edge  t«  edge,  and  from 
which  prucesses  apriiig,  some  to 
join  the  cells  of^  the  retitonn 

tisBue  of  the  mucous  membrane,  and  others  to  penetrate  between  the 
epithelial  cells  which  line  the  glands.  The  lining  cells  differ  ir  *■•■■■■- 
character  and  arrangement  in  the  two 
kinds  of  gUnda  ;  in  the  mucous  glands 
they  are  throughout  of  the  columnar 
variety,  similar  to  those  covering  the 
surface  of  tbe  mucous  membrane,  tbe 
only  change  observable  in  them  being 
that  in  the  deeper  part  of  the  gland  they 
become  cubical  in  form  instead  of  elon- 
gated. InthepepticglondstbecolumDar 
epithelium  is  found  only  in  the  upper 

Krt  (neck)  of  the  gland,  the  deeper  cells  i 
tng  spheroidal  or  oval,  and  coarsely  ^ 
granular(pepfieceU();  to  wards  the  bottom 
of  tbe  gland,  however,  tbe  peptic  cells 
do  not  form  a  continuous  layer  but  only 
occur  here  nnd  there,  the  intervals  be- 
tween them  being  filled  up  with  poly- 
hedral,  finely   granular    cells   (central  I 
cells  of  tbe  gland).    Between  the  glands 
the  mucous  membrane  consiate  of  con- 
nective tissue  with  a  small  amount  of 
lymphoid  tissue. 

Between  the  mncoua  membrane  and 
submucous  tissue  a  small  quantity  of  Pio.  ](<■  — A 

unstriped  muscular  fibre  is  found,  form-      ?!K^-   !■  "■  ^     „,,.  ,,  . 

..'^  ,  ^  with  columnar  nplOmUuin.     A. 

ing  the  muscTdaru  mueotct.  jMviiioii.     r,  c.  Tubui«  iinsd 

with  gtptlc  calli,      it  U-UDtento 

SMALL  nriESTINES.  tei^^^t^Aie<gj|^ 

ThesmallinteBtine,in/«finumteni(«,is      j-  Trui..fn.  wMi™  Uuough 
abouttwenty  ortwenty-fivefeetinlength,     *i»  '1"p  I-"  of  th»  giuid* 
and  is  divisible  into  three  portions,  dvodenvm,  J7ununv,B&d.%lnKfa. 
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The  daodenum  (called  8«i>^jra8d«TvXor  by  HeiophilnsV  larger  and 
more  deeply  seated  than  the  rest  of  the  small  intestine,  has  received 
its  name  from  being  about  eqnal  in  length  to  the  breadth  of  twelve 
fingers  (eight  or  ten  inches).  In  its  course  it  presents  a  horse^oe 
curve ;  commencing  at  the  pylorus,  it  ascends  obliquely  backwards 
to  the  under  surface  of  the  liver ;  it  next  descends  perpendietdady 
in  front  of  the  right  kidney  as  low  as  the  fourth  lumw  vertebra, 
and  then  passes  nearly  trangwndy  across  the  third  lumbar  vertebra ; 
terminating  in  the  jejunum  at  the  left  side  of  the  second  lumbar 
vertebra,  where  it  is  crossed  by  the  superior  mesenteric  artery  uid 
vein.  It  is  connected  with  tne  portal  eminence  of  the  liver  br 
means  of  a  band  of  peritoneum  called  ligamentum  htpatiethduodenaU; 
and  to  the  right  kidney  by  another  band,  the  ligamefUum  duodmo- 
nncUe,  The  duodenum  is  the  most  fixed  portion  of  the  small 
intestine. 

The  first  or  ascending  portion  of  its  course,  between  two  and 
three  inches  in  length,  is  completely  enclosed  bv  the  peritoneum : 
it  is  in  relation,  above  with  the  liver  and  neck  of  the  gall-bladder; 
in  fronU  with  the  great  omentum  and  abdominal  parietes;  and 
hthxnd  with  the  right  border  of  the  lesser  omentum  and  its  vessels 

The  second  or  descending  portion  is  situated  altogether  behind 
the  peritoneum :  it  is  in  relation  by  its  anterior  wrfaee  with  ^e 
commencement  of  the  arch  of  the  colon ;  by  its  poderior  swrfaoe 
with  the  concave  margin  of  the  right  kidney,  the  in&rior  vena  cava, 
and  ductus  communis  choledochus;  by  its  ri^  border  with  the 
ascending  colon;  and  by  its  left  border  with  the  pancreas.  The 
ductus  communis  choledochus  and  pancreatic  duct  open  into  the 
internal  and  posterior  side  of  the  perpendicular  portion,  a  liitle 
below  its  middle. 

The  third  or  transyerse  portion  of  the  duodenum,  the  longest 
and  narrowest  of  the  three,  lies  between  the  diverging  layers  of  the 
transverse  meso-colon,  with  which  and  with  the  stomach  it  is  in 
relation  in  front  /  above^  it  is  in  contact  with  the  lower  border  of  the 
pancreas,  the  superior  mesenteric  artery  and  vein  being  interposed ; 
and,  behind^  it  rests  on  the  inferior  vena  cava  and  aorta. 

llie  jejunum  (jejunusj  empty)  is  named  from  being  genendlj 
found  empty.  It  forms  the  upper  two-fifths  of  the  small  intestine ; 
commencmg  at  the  bend  of  the  duodenum,  on  the  left  side  of  the 
second  lumbar  vertebra,  and  terminating  in  the  ileum.  It  is  thicker 
to  the  touch  than  the  rest  of  the  intestine,  has  a  pinkish  tinge  from 
containing  more  mucous  membrane  than  the  ileum,  and  is  situated 
in  the  umbilical  region  and  left  iliac  fossa. 

The  ileum  (ctXei^,  to  twist,  to  convolute)  includes  the  remaining 
three-fifths  of  tne  sniall  intestine.  It  is  somewhat  smaller  in  calibre, 
thinner  in  texture,  and  paler  than  the  jejunum ;  but  there  is  no 
mark  by  which  to  distinguish  the  termination  of  the  one  or  the 
commencemexil  ol  >Xi^  o>S!kKt.  It  v&  situated  in  the  umbilical  and 
hypocastric  Te^on  «ndi  ^g^Nvs,  ^aecsVcs^  «xA.  xertscLw^sofei^  v&.  ^^^  Tv^t 
iliac  fossa,  \>y  o^i^m^  «*•  »5i  ^\»sfc  «sv^^^  ^ss^ft  ^^t  ^\aas!«s>RK^^ 

of  Oie  colon. 
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The  small  intCBtines  form  in  their  couree  a  double  curve  resem- 
bling the  letter  S,  the  upper  curve  to  the  right  repreaenlin^  that 
of  the  duodenum  ;  and  toe  lower  to  the  left  that  of  the  jejumuo 
and  ileum  to  the  termination  of  the  liitt«r  in  the  colon. 

The  jejunum  and  ileum  are  surrounded,  above  and  at  the  sides, 
by  the  colon  ;  in  front  they  are  in  relation  with  the  omentum  and 
abdominal  parietes ;  they  are  retained  in  position  by  the  mesentery, 
which  connects  them  witli  the  ponterior  wall  of  the  abdomen  ;  and 
below  they  descend  into  the  cavity  of  the  pelvis.  At  about  the 
lower  third  of  the  ilenm  a  pouch-like  process  or  diverticulnm  of 
the  inl«stine  la  occasionally  seen.  This  is  a  vestige  of  embryonic 
structure,  and  results  from  the  obliteration  of  the  omphnlo- mesen- 
teric or  vitelline  duct  at  a  short  distance  from  the  cylinder  of  the 
intestine. 

LABOE  INTESTINE. 

The  lar^  intestine,  five  or  sii  feet  and  sometimes  more  in  length, 
prismoid  111  form,  sacculated  and  thicker  than  the  small  intestine, 
tApera  gradually  from  above  downwards,  and  is  divided  into  necttm, 
eoton,  and  Tectum.  It  is  distinguished  from  the  small  intestine  by 
four  characters,  namely,  its  size,  sacculation,  the  existence  of  three 
longitudinal  btuids,  and  the  presence  in  connectiou  with  it  of  little 
frinj^es  of  fut  called  opjiendicei  iviploiae. 

The  cncnm  (caput  coli)  is  tie  blind  pouch,  or  cul-de-sac,  abont 
,      ^   „  ._  ;.__.L   -----teJ  at  ''--  - 


1  length,  situateu  at  the  commencement  of 


0  inches  and  a  half 
the  large  intestine. 
It  is  lodged  in  the 
right  iliac  fossa,  and 
retained  in  iti)  place 
by  tlie  peritoi 
which    passes 
its  anterior  surface ; 
its  posterior  surface 
is  connected  by  loose 
areolar   tissue   with 
the  iliac  fascia.    At- 
tached to  its  eitrem- 
ity  is  the  appendix 
vermifoimia,  a  lung 
worm -shaped    tube, 
the  rudiment  of  the 
lengthened 
found  in  all 
miferoQS 

except  man  and  the 
higher  quodn: 

The  appendii  varies  in  length  from  one  to  five  or  six  inches ;  it  is 
about  equal  in  diameter  to  a  goose-C|uill,  and  is  connected  with  the 
posterior  and  left  aspect  of  the  ccecum  near  the  extremity  of  the 
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ileum.  It  is  usually  more  or  less  coiled  upon  itself^  and  retained 
in  that  coil  by  a  falciform  duplicature  of  peritoneum.  Its  canal  i$ 
extremely  small,  and  the  orifice  by  which  it  opens  into  the  cxcnm 
not  unfrecjuently  provided  with  an  incomplete  valye.  OccasionallT 
the  peritoneum  invests  the  csecum  so  completely  as  to  constitute  a 
meso-caecum,  which  permits  of  an  unusual  degree  of  movement  in 
tliis  portion  of  the  intestine,  and  serves  to  explain  the  occuiience  of 
hernia  of  the  caecum  on  the  right  side.  The  csecum  is  the  moBt 
dilated  portion  of  the  large  intestine,  and  is  distinguished  &om  the 
colon  externally  by  the  constriction  corresponding  with  the  entrance 
of  the  ileum,  and  internally  by  the  ileo-c»cal  or  ileo-colic  valve. 

The  colon  is  divided  into  ascending,  iransveney  and  de$cendifig. 
The  ascending  colon  passes  upwards  from  the  right  iliac  fosBa, 
through  the  right  lumbar  region  to  the  under  surface  of  the  liver. 
It  then  bends  inwards  and  crosses  the  upper  part  of  the  umbilical 
region  under  the  niuue  of  transverse  colon ;  and,  on  the  left  side 
descends,  descending  colon,  through  the  left  lumbar  region  to  the 
left  iliac  fossa,  where  it  makes  a  remarkable  curve  upon  itself^ 
which  is  called  the  sigmoid  flexure. 

The  ascending  colon,  the  most  dilated  portion  of  the  large  inte^ 
tine,  next  the  caecum,  is  retained  in  position  in  the  abdomen  either 
by  the  peritoneum  passing  simply  in  front  of  it  or  by  a  narrow 
meso-colon.  It  is  in  relation  in  front  with  the  small  intestine  and 
abdominal  parietes;  behind  with  the  quadratus  lumborum  muscle 
and  right  kidney ;  internally  with  the  small  intestine  and  perpen- 
dicular portion  of  the  duodenum ;  and  by  its  upper  extremity  with 
the  under  surface  of  the  liver  and  gall-bladder. 

The  transverse  colon,  the  longest  portion  of  the  large  intestine, 
forms  a  curve  across  the  cavity  of  the  abdomen,  the  convexity  of 
the  curve  looking  forwards  and  sometimes  downwards.  It  is  in 
relation,  by  its  up^  gurfac€y  wiih.  the  liver,  gall-bladder,  stomach, 
and  lower  extrenuty  of  the  spleen ;  by  its  lower  gtirface^  with  the 
small  intestine ;  by  its  anieriw  turface,  with  the  anterior  layers  of 
the  great  omentum  and  abdominal  parietes ;  and,  by  its  posterior 
surface^  with  the  transverse  meso-colon. 

The  descending  colon  is  smaller  in  calibre,  and  situated  more 
deeply  than  the  ascending  colon ;  its  relations  are  similar. 

The  sigmoid  flexure,  the  narrowest  part  of  the  colon,  curves  up- 
wards and  to  the  right,  then  downwards  and  to  the  left,  and  \^ 
retained  in  its  place  by  a  meso-colon.  It  is  in  relation,  in  frxmt^ 
with  the  small  intestine  and  abdominal  parietes ;  and  hekind  with 
the  iliac  fossa. 

The  rectum,  the  termination  of  the  large  intestine,  seven  or  eight 
inches  in  length,  has  received  its  name,  not  so  much  from  the 
direction  of  its  course,  as  from  the  straightness  of  its  form  in  com- 
parison with  the  colon.  It  descends  from  opposite  the  left  sacro- 
iliac 8ymp\\TS\ft,  m  ItotvV.  ol  VV^fc  «m5x\iseu,  forming  a  gentle  curve  to 
the  rii^ht  svae,  aud  >i\i^Tv  T^\>xrwxLSj,\ft^^\fi^$^$^^\^  ^ss^^^te.  the 
extremity  oi  lYie  cocc^il  *\V.  ^\ix\«^  \»r^^«^^  "^  \fcxvssaato.  \b.  *^s& 
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anus  at  about  an  inch  in  front  of  the  apex  of  that  bone.  The 
rectum,  therefore,  forms  a  double  flexure  in  its  course,  the  one 
being  directed  from  side  to  side,  the  other  from  before  bsu^kwards. 
It  is  smaller  in  calibre  at  its  upper  part  than  the  sigmoid  flexure, 
but  becomes  gradually  larger  as  it  descends,  and  its  lower  extremity, 
previously  to  it«  termination  at  the  anus,  forms  a  dilatation  of  con- 
siderable but  variable  magnitude.  It  is  not  sacculated  like  the 
colon,  and  has  no  separate  lon^tudinal  bands  on  it 

With  reference  to  its  relations,  the  rectum  is  divided  into  three 
portions ;  the  firsts  including  half  its  length,  extends  to  about  the 
middle  of  the  sacrum,  is  completely  surroimded  by  peritonemn^  and 
connected  to  the  sacrum  by  means  of  the  meso-rectum.  This  por- 
tion is  in  relation  above  with  the  left  sacro-iliac  symphysis ;  and 
below,  with  the  branches  of  the  internal  iliac  artery,  sacral  plexus 
of  nerves  and  left  ureter ;  one  or  two  convolutions  of  the  small 
intestine  are  interposed  between  the  front  of  the  rectum  and  the 
bladder  in  the  male  ;  and  between  the  rectum  and  the  uterus  with 
its  appendages  in  the  female.  The  second  portion,  about  three 
inches  in  length,  is  closely  attached  to  the  surface  of  the  sacrum, 
and  is  at  flrst  covered  by  peritoneum  on  the  front  and  sides,  but 
lower  down  has  that  membrane  only  in  front ;  it  is  in  relation  by  its 
lower  part  with  the  base  of  the  bladder,  vesiculae  seminales,  and 
prostate  gland ;  and  in  the  female  with  the  vagina.  The  third 
portion  curves  backwards  from  opposite  the  prostate  gland  and  tip 
of  the  coccyx  to  terminate  in  the  anus ;  it  is  embraced  by  the 
levatores  ani,  and  is  about  one  inch  and  a  half  in  length.  This 
portion  is  separated  from  the  membranous  part  of  the  urethra  by  a 
triangular  space ;  in  the  female  the  triangular  space  intervenes 
between  the  vagina  and  rectum,  and  constitutes  by  its  base  the 
perineimL 

The  anuB  is  situated  at  a  little  more  than  an  inch  in  front  of 
the  extremity  of  the  coccyx.  The  integument  around  it  is  covered 
with  hairs,  and  is  thrown  into  numerous  radiated  plaits  which  are 
obliterated  during  the  passage  of  faeces.  The  margin  of  the  anus  is 
provided  with  an  abundance  of  sebaceous  glands,  and  the  epidermis 
may  be  seen  terminating  by  a  fringed  and  scalloped  border,  at  a  few 
lines  above  the  extremity  of  the  opening. 

STRUCTURE  OF  THE  INTESTINAL  CANAL. 

The  intestinal  canal,  like  the  stomach,  has  four  coats— «frau«, 
muscular,  submucous,  and  mu/ioi^. 

Serous  Coat. — The  alimentary  canal  has  a  serous  layer  derive<l 
from  the  peritoneum. 

The  first  or  ascending  portion  of  the  dnodennm  is  completely 
included  by  the  serous  membrane,  with  the  exception  of  the  points 
of  attachment  of  the  omenta.  The  descending  portion  has  only  a 
partial  covering  on  its  anterior  surface,  derived  from  the  right  meso- 
colon.   The  transverse  portion  is  also  behind  the  peritoneum. 
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being  eituated  between  the  two  l^J^en  of  the  transTerse  meflo-colon, 
and  haa  but  a  partial  covering.  The  rest  of  the  small  inteitiiie  i« 
completely  invested  by  it,  excepting  along  the  concave  border,  to 
which  the  mesentery  is  attached.  The  cacmn  ia  more  or  le« 
invested  by  the  peritoneum,  the  more  frequent  dimM)0ition  being 
that  in  which  the  intestine  is  surrounded  for  three-fourths  only  d 
its  circumference,  'the  aacending  and  deacending  ooloii  ue 
covered  bv  the  serous  membrane  only  in  front.  The  tnilfmil 
colon  is  invested  completely,  with  the  exception  of  the  line*  of 
attachment  of  the  great  omentum  and  transverse  meao-colon.  And 
the  sigmoid  flexure  is  entirelv  surrounded,  with  the  exception  of 
the  part  corresponding  with  tne  junction  of  the  left  meso-cokm. 
The  upper  thinl  of  the  rectum  is  completely  encloeed  by  the  peri- 
toneum ;  the  middle  third  has  an  anterior  covering  only,  an<I  Uie 
inferior  third  none  at  alL 

Muscular  Coat. — The  muscular  coat  of  the  alimentarv  canal  is 
composed  of  two  planes  of  fibres,  external  or  Umgitudmcij  and  in- 
ternal or  circular. 

In  the  small  inteatine,  the  muscular  coat  is  thicker  in  the  duo- 
denum and  jejunum  Uian  in  the  ileum ;  the  longitudinal  Jibres  9K 
most  numerous  along  the  free  border  of  the  intestine ;  and  the 
circular  fibres  are  mure  or  less  oblique  in  direction.  At  the  termi- 
nation of  the  ileum  the  circular  fibres  are  continued  into  the  two 
folds  of  the  ileo-ctecal  valve,  while  the  longitudinal  fibres  pass  on- 
wards to  the  large  intestine. 

In  the  large  intestine,  the  longitudinal  fibres  conunenoe  at  the 
appendix  vermiformis,  and  are  collected  into  three  bands — anterior, 
brrMul ;  and  two  narrower  bands,  one  placed  posteriorly  and  the 
other  laterally.  The  anterior  band  corresponas  in  the  transverse 
colon  to  the  line  of  attachment  of  the  great  omentum  ;  the  posterior 
band  is  at  the  attached  border  of  the  colon ;  and  the  lateral  one  lies 
on  the  inner  aspect  of  the  ascending  and  descending  colon,  and 
under  surface  of  the  transverse  colon.  These  bands,  the  ligamaUa 
coliy  are  nearly  one-half  shorter  than  the  intestine,  and  serve  to 
maintain  the  sacculated  structure  of  the  caxum  and  colon.  In  the 
descending  colon  the  posterior  bands  usually  unite  and  form  a  single 
band.  From  this  point  the  bands  are  continued  downwards  up^n 
the  sigmoid  flexure  to  the  rectum,  around  which  they  spread  out 
and  form  a  thick  and  very  muscular  longitudinal  layer.  The 
circtUar  fibres  in  the  oecum  and  colon  are  thin  ;  in  the  rectum  they 
are  thicker,  and  near  its  lower  extremity  are  aggregated  into  the 
thick  muscular  band  which  is  known  as  the  internal  sphincter  oni. 

The  muacular  flbrea  of  the  alimentarv  canal  are  of  the  smooth 
kind,  excepting  at  the  commencement  and  termination,  where  they 
are  striated  ;  the  striated  fibres  form  the  chief  bulk  of  the  muscukr 
coat  of  the  oesophagus,  as  far  as  the  thorax,  they  then  become 
smooth,  first  m  vW  cvtcvsNax  «xA  xJckSscL  va.  tha  longitudinal  laver.  In 
the  lower  part  ol  >i^:i^  t^^\>\\sl>^^  ^\Tv«XR^^^'ti»^k5Qs»a.\sMiu^^hftir 
appearance,  anOi  mcKaafcVii^>«s^^'«^'^^  «J««sax^. 
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SuBMUCOUB  Coat. — The  mbmucous  or  areolar  coat  is  a  moderately 
thick  stratum  of  areolar  tissue  which  sustains  the  vessels,  nerves, 
and  glands  of  the  mucous  membrane,  and  connects  it  to  the  muscu- 
lar coat ;  it  is  thin  and  dense  in  the  oesophagus ;  thicker  and  more 
distinct  in  the  stomach ;  and  thicker  than  the  other  coats  in  the 
small  intestine,  where  it  is  loose  in  texture,  devoid  of  fat,  and  easily 
distended  with  air,  excepting  at  Peyer's  glands,  where  it  is  closely 
adherent  It  is  also  thicker  m  the  upper  part  of  the  small  intestine 
than  below,  and  is  one  cause  of  the  greater  thickness  of  the  duo- 
denum and  jejunum  ;  moreover,  it  enters  into  the  structure  of  the 
valvulie  conniventes. 

Mucous  Coat. — In  the  small  intestine  the  mucous  membrane 
is  thinner  than  in  the  stomach  ;  it  is  smooth  in  the  upper  fourth  of 
the  dwodenurriy  but  raised  into  crescentic  folds,  valwlflB  oonniTentes 
(valves  of  KerkringX  in  its  lower  three-fourths ;  the  valvulse  con- 
niventes being  continued  throughout  the  jejunum,  and  extending 
as  far  as  the  middle  of  the  ileum.  On  the  posterior  and  inner  side 
of  the  descending  portion  of  the  duodenum  is  a  longitudinal  ridge 
or  crest,  jilxca  longttvdxnaluy  about  an  inch  in  length,  caused  by  the 
oblique  passage  dirough  the  walls  of  the  intestine,  of  the  ductus 
communis  choledochus ;  and  at  the  lower  and  most  prominent  part 
of  this  crest  is  the  aperture  of  termination  of  that  duct  and  the 
pancreatic  duct.  The  valvulse  conniventes  are  narrow  at  their 
commencement,  but  quickly  become  larger  ;  and  at  the  lower  part  of 
the  duodenum  and  upper  part  of  the  jejunum,  where  they  are  largest, 
have  a  breadth  of  several  lines.  In  the  lower  part  of  the  jejunum 
and  upper  part  of  the  ileum  they  become  narrower  and  more  scanty, 
and  are  finally  lost  altogether  at  about  the  middle  of  the  latter. 
Each  fold  or  valve  extends  for  about  one-half  or  three-fourths 
around  the  cylinder  of  the  intestine  ;  and  as  they  spring  from  all 
sides  of  its  circumference,  have  the  appearance  of  circular  septa. 
The  jejunum  owes  it  considerable  thickness  to  these  valves  ;  and  as 
they  are  small  in  the  upper  half  of  the  ileum  and  wanting  in  its 
lower  half,  the  thinness  of  the  ileum  is  due  to  their  absence.  The 
valvuhe  conniventes  differ  from  the  rugae  described  as  present  in  the 
stomach,  in  that  they  are  not  obliterate  when  the  wall  of  the  canal 
is  put  on  the  stretch. 

Hio-CSdCal  Valve. — At  the  termination  of  the  ileum  in  the  large 
intestine,  the  mucous  membrane  forms  two  semilunar  folds, 
strengthened  by  the  muscular  coat.  The  termination  of  the  ileum 
is  obhque  and  flattened,  and  constitutes  the  division  between  the 
csBcum  and  colon,  the  two  folds  of  mucous  membrane  being  the  ileo' 
eaeal  or  iUo-^ic  valve  (valve  of  Bauhin  or  valve  of  Tulpius).  The 
position  of  these  folds  is  such  that  one  belongs  to  the  csecum,  the 
other  to  the  colon,  the  opening  between  them  being  oblong  and  oval, 
and  not  inaptly  compared  to  a  button-hole  ;  moreover,  the  colic  flap 
somewhat  overlaps  the  csecal  flap,  and  is  so  disposed  in  relation  to 
the  entrance  of  tne  ileum,  that  the  contents  of  the  small  bowel  are 
necessarily  discharged  into  the  ccecunL    The  upper  or  ileo-colic  fold 
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U  horiiontal  in  ita  direction,  the  lower  or  ileo-c«ecal  is  nevl^  to- 
ticat  ;  botb  folds  are  pTolon^ed  os  each  ride  for  aome  dietutt 
befond  the  ends  of  the  opening,  these  prolong&tioua  being  alW 
yrettu'a  or  rttinaada. 

In  the  uBCtun  and  calon  the  mucous  membrane  is  smooth,  tnd 
lines  the  surfaces  of  the  folds  which  form  the  bonndariet  of  tk 
ucculi  of  the  laiye  intestine.  In  the  rsctam  it  forma  three  valvnhi 
folds,  one  of  which  is  situated  near  the  commencement  of  the  inlet- 
tine  ;  the  second,  extending  from  the  side  of  the  tube,  is  placed 
opposite  the  middle  of  the  sacrum  ;  and  the  third,  which  u  tbt 
latest  and  most  constant,  projects  from  the  anterior  wall  of  Ik 
bowel  opposite  the  base  of  the  bladder.  Besides  these  folds,  tiie 
membrane  in  the  empty  state  of  the  inteetine  is  thrown  into  lonp- 
tudinal  ptatts  somewnat  similar  to  thoee  of  the  cesophogns ;  tbw 
have  bern  named  the  columTu  of  the  rectum.  The  mucous  mem- 
brane of  the  rectum  is  connected  to  the  mnacnlar  cost  bj  a  Inw 
areolar  tissue,  as  in  the  cesophafiua. 

One  character  serves  infallibly  to  distinguish  the  mucous  mta- 
brane  of  the  small  intestine  from  that  of  the  large,  namely,  that  tiit 


,— MucDiis  membmng  at  the  gmill  Inteatlna,  ihovliiB  t{IU. 

in  tlio  lillt  a™  aena  Iho  aparturM  of  Llehorkflho'i  fallfcla*  {*) ;  uhJ  ami  tm 

iolUujHgurali>Kitieuf  )ulllcln(a),  ■umundlng  >  aoUtar;  gluiiL 

.— 68ctioD  at  thelowor  part  o(  Iha  (iBuinof  tlw  aU,  thnni^  ■  Psnr'*  ibIi^ 
L     I.    LLeberlcUhn'a  falliclH.     }.   MuKuluil  muccKB.     fTPefa'tfU^    i 


former  ia  atviiAei  o'fM  fta(iMi{i\™.\.\i-3  -Kiisv**;  •!.«i».«i..-.sis«aw»,^»ilBl 
villi,  whicb  ait  ettftTft\'S  *\«B\A^wim'OQ.t\a.'«j«- 
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Villi  and  Qlanda. — Beeides  the  larger  folda  on  the  nmcoue 
jnembrane,  there  lire  certain  more  minute  structures,  which  can 
only  be  well  etudied  by  microscopic  observation.  They  are  the 
intestinal  villi,  Lieberkuhn's  follicles,  Bnmner'B  glands,  the  soUtary 
glands,  and  Feyer's  patches. 

The  villi  are  little  conical  or  club-shaped  projections,  about  one- 
fourth  of  a  line  in  length.  They  are  confined  to  the  small  intes- 
tine, and  are  so  thickly  «et,  emcially  at  the  upper  part  of  the  tube, 
that  they  resemble  the  nap  of  velvet,  and  give  rise  to  the  villous  or 
velvety  appearance  presented  by  a  well-washed  piece  of  int 
suspended  in  water.  In  stnicture  each  villus  consists  of  a  proi 
of  tlie basement  membrane,  which  iecovered  withalayer  of  colnn 
epithelial  cells.  In  its  interior  are  contained 
a  network  of  capillaries,  lymphoid  tissue, 
connective  tissue,  and  a  small  lacteal  vessel, 
the  latter  being  the  a^ent  for  the  selective 
absorption  of  nutriment  The  lacteal  lies  in 
the  centre,  and  has  adherent  to  it  the  cells  of 
the  lymphoid  tissue,  which  again  lie  in  con- 
tact witn  the  basement  memorane,  through 
which  they  are  in  immediate  relation  with 
the  epithelial  cells.  Thiongh  this  channel 
the  nutritive  materials  taken  up  by  the  epi- 
thelial cells  are  transmitted  to  the  lacteal, 
though  in  what  precise  method  has  not  yet 
been  determined.  Each  villus  contains  some 
fibres  of  nnstriped  muscle  prolonged  into  it 
{com  the  muscularis  mucosa. 

Lieberkiihn's  crypts  or  folUdes  are 
minute  tnbules  about  1^  of  a  line  in  length, 
somewhat   like    the    gastric  follicles,    out 
smaller.     They  are  found  all  over  the  sur- 
face of  the  small  intestine,  between  the  villi, 
and  forming  circles  round   the  nodules   of 
Feyer's  patcnes ;  they  are  both  more  nume-        t 
rooa  and  larger  in  the  large  intestine.    They    Fio. 
are  compose  of  an  involution  of  the  base-      *"'' 
ment  membrane,  and  their  epithelium  is 


ft.OiplUuT 


Bnumer'B  aiJUld8.~These  r&ceiiUHe  or  ''  i^r**""  «pui»^. 
lobulatod  fluids  are  small  yellowish  and  flattened  glands,  each 
surrounded  by  a  small  capsule  of  areolar  tissue,  and  situated  in  the 
submucous  coat  of  the  alimentary  canal.  They  are  identical  in  atrac- 
tnie  with  the  racemose  glands  of  the  mouth,  and  open  ou  the  sur- 
face of  the  mucons  membrane  by  means  of  an  excretory  duct.  They 
are  confined  to  the  dnodflmun,  extending  from  the  pylorus,  where 
they  are  most  abundant,  to  the  entrance  of  the  ductus  communis 
choledochus.  Von  Brunn  compared  them  to  a  second  pancreas, 
and  after  him  they  have  been  named  Brv.wiiei'$  ifiandt  or  duodenal 
glands.    Their  average  size  is  a  quarter  to  half  a  line^  and  th«,-j 


secrete  a  dear  alkaline  mneiu,  in  wliieh 


f  omied  elementa,  radi 
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—  These  sUndi 
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by  a  very  fine  cmjl- 
lary  plexiu.  Tit 
BocevR  are  «•■ 
bedded  in  the  mb- 
e  of  th( 
mucous  membnae^ 
by  which  tbej  m 

m  tha  duodanum.     n.  ViUL    BUTTOUnded    an  ill 

[.  Eicntorj  ducta  opiDliic  gidea,  and  thej  fwni 

un-<m  (MS  ••4a.  ^    prominence    on 

the  surface,  which  in  the  small  intestine  is  studded  with  viUL 

The  solitary  glands  aie  met  with  in  every  part  of  the  cylinder  of 
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Dsly  in  the  jejunum  than  in  the  ileum.  In  the  lai^  in< 
teatine  they  are  grouped  closely  together  in  the  appendix  vermi- 
fonnis,  and  are  abnndant  in  the  Cfficum  and  rectum,  but  less  nume- 
rous in  the  colon ;  they  aie  larger  in  the  lai^  than  in  the  small 
intcBtine. 

Perer's  Kl&nds  or  patcliM  (danduliE  agminatte)  are  confined 
to  the  jejunum  and  ileum,  being  lai^r  and  more  numerous  in  the 
lower  part  of  the  latter.  To  the  naked  eye  they  appear  oval  patches 
of  mucous  memhrane,  of  about  from  one  to  thne  mchea  in  length, 
and  about  an  inch  in  breadth.  They  are  paler  in  colour  than  the 
aurrounding  membrane,  and  are  somewhat  raised  above  the  funeral 
leveL  They  run  in  the  direction  of  the  lensth  of  the  intestine,  and 
are  generally  found  on  the  side  opposite  to  the  attached  border.  On 
more  close  inspection  they  are  found  to  be  formed  of  a  collection  of 
Bolitary  glands  in  close  proximity  to  each  other  ;  hence  their  name, 
"  a^^regate  ciandB."  The  surface 
mucous  memorane  in  which  they  are 
embedded  is  free  from  villi,  and  the 
Lieberkiihn  follicles  are  arrange 
in  circles  round  each  nodule. 
patches  vary  from  twenty  to  forty 
in  number.  They  are  enormously  , 
enlarged  and  subsequently  ulcerated 
in  enteric  fever,  of  which  they  form 
the  special  lesion. 

VaBsala  of  the  Uscona  Ooat. — 
The  distribution  of  the  finer  arterial 
vessels  and  capillaries 


9  membrane  of  the  intestinal 


n  relation  to  the  glands,  is  worthy  of  attention.     The  small 
I  divide  into  fine  capU- 


laries  in   the   submucous   coat ; 
these  fine   capillaries  eater  the    . 

Saces  between  the  tubular 
^  ands,  and  form  by  their  com- 
munications a  plexus  around  the 
glands,  in  their  course  to  the 
surface.  Having  reached  the 
surface  of  the  mucous  membrane, 
the  capillaries  become  increased 
in  size,  and  form  a  horizontal 
plexus  around  the  apertures  of 
the  glands,  and  these  larger  capil- 
laries taking  a  retrograde 


t^^ 


uplllarla 
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o  form  small  venous  trunks,  by  which  the  blood  is  returned 
to  the  venous  circulation.  Hence  the  glands  are  provided  for  their 
secretiDg  function  with  fine  capillaries,  while  the  capillaries  which 
contribute  to  the  nutrition  and  secretion  of  the  surface  of  the 
mucous  membrane  are  of  a  coarser  kind. 
V«sm1s  and  Nenm  of  tlie  Alimentary  OuuJ.— The  arUrie* 
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It  may  be  traced  from  tbe  umbilicos  througli  the  longitadiiutl  foesa 
of  the  under  surface  of  the  liver  to  the  inferior  vena  cava,  to  which 
it  is  connected. 

Fissures. — The  under  surface  of  the  liver  is  marked  by  fire 
fissures,  which  divide  its  surface  into  five  compartments  or  lohes, 
two  principal  and  three  minor  lobes ;  they  are  the — 

Fissures. 

Longitudinal  fissure. 

Fissure  for  the  ductus  venoeua, 

Transverse  fissure, 

Fissure  for  the  gall-bladder, 

Fissure  for  the  vena  cava. 


Lobes. 

Risht  lobe, 
Lenlobe, 
Lobns  quadratus, 
Lobns  Spi^elii, 
Lobos  candatus. 


The  loujsitudinal  Assure  is  a  deep  groove  running  from  the 
notch,  incisura  umbUicaliij  in  the  anterior  margin  of  ue  liver,  to 
the  posterior  border  of  the  orean.  At  about  one-third  from  iti 
posterior  extremity  it  is  joinea  by  a  short  but  deep  fisBUxe,  the 
transverse,  which  meets  it  transversely  from  the  under  part  i  the 
right  lobe. 

The  longitudinal  fissure  in  front  of  this  junction  lodges  the  fibrous 
cord  of  the  umbib'cal  vein,  and  is  generally  crossed  by  a  band  of 
hepatic  substance  called  the  pons  hepatu. 

The  fissure  for  the  ductus  yenosus  is  the  shorter  portion  of  the 
longitudinal  fissure,  extending  from  the  junctional  termination  of 
the  transverse  fissure  to  the  posterior  border  of  the  liver,  and  con- 
taining a  small  fibrous  cord,  the  remains  of  the  ductus  venosi2& 
This  fissure  is  therefore  but  a  part  of  the  longitudinal  fissure. 

The  transverse  or  portal  fissure  is  the  short  and  deep  fissme, 
about  two  inches  in  length,  through  which  the  hepatic  ducts  quit 
and  the  hepatic  artery  and  portal  vein  enter  the  liver.  Hence  this 
fissure  was  considered  by  the  older  anatomists  as  the  gate  of  the 
liver,  porta  hepatisy  and  the  large  vein  entering  the  organ  at  this 
point,  was  named  the  portal  vein.  At  their  entrance  into  the  titn»- 
verse  fissure  the  brancnes  of  the  hepatic  duct  are  the  most  anterior, 
next  those  of  the  artery,  and  most  posteriorly  the  portal  vein.  Be- 
sides these  three  structures,  the  nerves  and  lymphatics  also  enter  the 
liver  through  this  fissure. 

The  fissure  for  the  gall-bladder  is  a  shallow  depression  extend- 
ing forwards,  parallel  with  the  longitudinal  fissure,  from  the  right 
extremity  of  tne  transverse  fissure  to  the  free  border  of  the  hver, 
where  it  frequently  forms  a  notch,  indsura  vencfdu. 

The  fissure  for  the  yena  caya  is  a  deep  and  short  fissure,  occa- 
sionally a  circular  tunnel,  which  proceeds  from  a  little  behind  the 
right  extremity  of  the  transverse  fissure  to  the  posterior  border  of 
the  liver,  and  lodges  the  inferior  vena  cava.  It  lies  between  the 
Spigelian  \o\>^  oxA  \.Vv&  T\^t  lobe^  and  has  opening  into  it  the 
hepatic  vema^'Viy  -vVVcNi^iJcL^X^^^^^^aN^^^^^^^. 

These  ^ve  fisBva^^  \a3BL«i\.  <:^J^wwiCLN^l  TssRssi^^  «ssL\fi!?tis»itjS>\  ^^^ 
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base  corresponding  with  the  free  margin  of  the  liver,  and  the  apex 
irith  its  posterior  border.  Viewing  them  in  this  wav,  the  two 
anterior  brandies  represent  the  longitudinal  &gsure  on  the  left,  and 
the  lissnre  for  the  e&ll-bladder  on  the  right  side  ;  the  two  posterior, 
the  fissure  for  the  anctuB  venoaus  on  the  left,  and  the  fissure  for  ths 
vena  cava  on  the  right ;  and  the  connecting  bar,  the  transverse  fissure. 
Lobes.— The  rixht  lobe  is  four  or  six  times  larger  than  the  le^ 
&om  which  it  is  separated,  on  the  concave  surface,  bj  the  longi- 
tadimd  fissure,  and  on  the  convex,  by  the  longitudinal  ligament 
It  is  marked  on  its  under  surface  by  the  transverse  fissure,  and  by 
the  fiffiitres  for  Uie  gall-bladder  and  vena  cava ;  and  presents  two 
depressions,  one  in  front  {imprano  coiica)  for  the  curve  of  the 
ascending  colon,  and  one  behind  {impreaui  rtTuUii)  for  the  right 


-DndflT  BurfBW 
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of  ffiaUi 

loba.  1.  Leit  loba.  y 
Lobui  qUKdmtiu.  4. 
Labia  Splaelli.  j.  Lo- 
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'Pi 


tb*  TBrtoEnl  ct 


.  .  It  9dg9  of  the  iierlGonsum  surroundlof  this 
7  il^mment.  itt-  notch  on  -ths  fentarior  bordflr 
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anpm-renal  capsule  and  kidnev. 

irregular  fissures  are  found  on  the  under  surface  of  tliis  lobe. 

Tne  left  lobe  is  small  and  flattened,  convex  on  its  upper  surface 
and  concave  below,  where  it  lies  in  contact  with  the  anterior  sur- 
face of  the  stomach.  It  is  sometimes  in  contact  by  its  extremity 
with  the  upper  end  of  the  spleen,  and  is  in  relation,  by  its  posterior 
border,  with  the  cardiic  orifice  of  the  stomach  and  left  pneumo- 
^stric  nerve. 

The  lobns  oil&drattlB  is  a  quadrilateral  lobe  situated  on  the 
nnder  surface  id  the  right  lobe  :  it  is  bounded,  in  front,  by  the  free 
border  of  the  liver ;  behind,  by  the  transverse  fissure ;  to  the  fight, 
by  the  {tall-bladdeT ;  and  to  the  left,  by  the  lonji^tudinal  fissure. 

The  wbu  Bplgelii  is  •  suudl  triat^nUr  lobe,  also  situated  on 
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the  under  snrface  of  the  right  lobe :  it  is  bounded,  tn  fnmt^  by  the 
transverse  fissure ;  and,  on  the  fu2«t,  bj  the  fiasures  for  the  dnctiu 
venosus  and  vena  cava. 

The  lobiis  CMidatUB  is  a  small  toil-like  appendage  of  the  lobiid 
Spigelii,  from  which  it  runs  outwards  like  a  crest  into  the  rig^tlobe, 
and  serves  to  separate  the  right  extremity  of  the  transvene  fioBore 
from  the  commencement  of  tne  fissure  for  the  rena  cava.  In  acmie 
persons  this  lobe  is  well  marked,  in  others  it  is  small  and  ill-definei 

Reverting  to  the  comparison  of  the  fissures  witii  an  inverted  V,it 
will  be  observed,  that  the  quadrilateral  interval,  in  £ront  of  the 
transverse  bar,  renresents  the  lobus  quadratus  :  the  triangular  space 
behind  the  bar,  tne  lobus  Spigelii ;  and  the  apex  of  the  letter,  the 
point  of  union  between  the  inferior  vena  cava  and  the  obUtented 
cord  of  the  ductus  venosus. 

Vessels  and  Nexres.— The  vessels  entering  into  the  stroetmc 
of  the  liver  are  also^iiw  in  number ;  they  are  the — 

Hepatic  artery,  Hepatic  veins,  Lymphatics. 

Portal  vein.  Hepatic  ducts, 

The  hepatic  artery,  portal  vein,  and  hepatic  dnet  enter  the 
liver  at  the  transverse  fissure,  and  ramify  through  portal  canals  to 
every  part  of  the  organ ;  so  that  their  general  direction  is  from 
below  upwards,  and  from  the  centre  towaras  the  circumference. 

The  hepatic  yeins  commence  at  the  circumference,  and  proceed 
from  before  backwards,  to  open  into  the  vena  cava  at  the  posteriiv 
border  of  the  liver.  Hence  the  branches  of  the  two  veins  cross  Mch 
other  in  their  course. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover 
enveloped  in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which 
permits  them  to  contract  upon  themselves  when  emptied  of  their 
contents ;  the  hepatic  veins,  on  the  contraiy,  are  closely  adheKot 
by  their  parietes  to  the  surface  of  the  canals  m  which  they  run,  and 
are  unable  to  contract  By  these  characters  the  anatomist  is  enabled, 
in  any  section  of  the  liver,  to  distinguish  at  once  the  most  minnte 
branch  of  the  portal  vein  from  an  hepatic  vein  ;  the  former  will  be 
found  more  or  less  collapsed,  and  always  accompanied  by  an  arteiy 
and  duct,  and  the  latter  widely  open  and  solitary. 

The  Ijrmphatics  of  the  liver  are  described  in  the  section  dedicated 
to  those  vessels. 

The  nerves  of  the  liver  are  derived  from  the  spinal  and  sympa- 
thetic system  ;  the  former  proceed  from  the  right  phrenic  and  ri^t 
pneumogastric  nerve,  the  latter  from  the  hepatic  piexu& 

Minnte  Anatomy  of  the  Liyer. 

The  liver  is  composed  of  lobuleSj  of  areolar  tissue  which  connects 
them  togel\ieT^  ol  \.\i^  T^jocdfications  of  the  portal  vein^  kepatie  dudy 
liepaiic  artwni,  hepatic  •owr*^  l^ffw^wiX/^«aS.  \s«nMi^  ^jad  is  enclosed 
and  retained  m  \Xa  wiXa^^XmsiiVj  ^t^,  Y£t>x«wKv«a^ 
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The  lobules  are  sm&ll  grannlar  1>odieB  of  about  the  size  of  a  mille 
need,  of  irregular  form,  and  presenting  a  number  of  rouadeil  pro- 
minences on  their  suiface.  When 
divided  loDgitudinally,  they  have  a 
foliated  appearance,  and  tranBverself, 
a  polygonal  outline,  with  sharp  or 
rounded  angles,  according  to  the 
smaller  or  greater  quantity  of  areolar 
tismie  contained  in  the  liver.  Each 
lobule  is  divided  on  ita  exterior  into 
a  base  and  a  peripheral  surface.  The 
bate  corresponds  with  one  eitremity 
of  the  lobule,  is  flattened,  and  rests 
on  an  hepatic  vein,  which  is  thence 
named  BnUobalftr.      The  mrvphfei-al 

mrfaet  includes  the  rest  of  the  surface  ^PvSL"^^"  "t  «li"  U' 
of  the  lobule.     In  the  centre  of  each     t,j^  „(  "a  j 
lobule  13  a  small  vein,  the  intralotra-      inmnyoiMly 
lar,  which  is  formed  by  the  conver-      S^r^bSS*Biiu™ — iTuiTrlobuiii 
gence  of  six  or  eight  minute  venules      iihcb. 
from  the  rounded  prominences  of  the 

periphery.  The  intralobulnr  vein  thus  constituted  takes  its  course 
through  the  centre  of  the  longitudinal  axis  of  the  lobule,  pierces 
the  middle  of  its  bast  and  opens  into  the  sublobular  rein.  The 
periphery  of  the  lobule,  with  the  exception  of  its  base,  which  is 


Pio.  3^. — LDDEltudliul  taction  of  two  lobiilH. 
fliipnflcLAl  lobule,  teimiiutiikg  abmptlyi  juic 
Minhtiug  a  Hction  st  Itx  aitramltv.  1.  A  1 
lobuln,  ■bowliui 


>[  wben  dl>liled 


.wlttltet 


alvays  closely  attached  to  a  sublobular  vein,  is  connected  by  means 
of  it«  areolar  tissue,  with  the  surfaces  uf  surrounding  lobules.  The 
interval  between  the  lobules  is  the  intwlobnlar  fiSStlTd,  and  the 
angular  interstices  formed  by  the  apposition  of  several  lobules  are 
the  interlobnl&r  ipacea. 

The  lobules  of  the  centre  of  the  liver  are  angular,  and  somewhat 
amaller  than  those  of  the  surface,  from  the  greater  compression  to 
which  they  are  submitted.  The  superficial  lobules  are  incomplet«, 
and  give  to  the  surface  of  the  organ  the  appearance  of  a  transverse 
iection. 

In  vltlm&te  itrnctnre  the  lobule  is  pomposed  of  hepatic  calls, 
of  a  vMCoUr  plexoB  which  receives  its  blood  exteriorly  from  an 
interlobalar  branch  of  the  portal  vein  and  transmits  it  internally 
to  the  intralobular  vein,  the  radicle  of  the  hepatic  vein,  and  of  the 
ultinutte  ramiBcations  of  the  liilluy  ductB. 
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The  hspatie  cells  are  nneleolo-nncleated  c«lla,  of  t,  polTkednl 
figure,  mewminff  about  j^  of  ut  inch  in  diftmeter,  and  i^  •  pdi 
amber  colour.  Thej  have  no  distinct  cell-wall,  and  when  iiditad 
pouess  the  power  of  auKeboid  motton  ;  their  contenta  are  gramlui 
and  often  fatty  vericlea  of  various  eizea  tnaj  be  observed  in  tbdr 
interior.  The  celU  are  arranged  in  a  network  correepoudinf;  wiA 
tiie  vascular  plexus,  the  columnB  or  solid  portions  of  the  netwoik 
constitnting  the  aecretor;  portion  of  the  gland  ;  the  veaeeb  ale  wit 
in  absolate  contact  with  the  hepatic  cells,  bat  are  sepaikted  baa 
them  by  a  membrane  formed  of  flattened  cells,  the  space  left  betvea 
this  membrane  and  the  capiIlAr7  wall  forming  a  l^mph  channel. 

In  order  to  understand  the  relations  which  the  cells  bear  to  the 
Tessela  and  ducts,  it  will  be  neeesearj'  to  trace  the  two  latter  bom 
the  transverse  fissure  to  the  interior  of  the  liver,  and  to  note  their 
arrangement  in  the  portal  canals,  aroond  the  lobules,  and  in  the 
substance  of  the  lobules.     The  portal  vein,  hepatic  prtei7,  n^ 


;,  I.  Bautla  dwit*  mt  muglti 
fat  Tulcln.  of  lobol*.    *,  >.  fianUo  oalla  unond 

In  wlumiu.    3,  j,  SiHaa ooanivlb}' 
ajiOlaries.  "^ 

hepatic  duct  run  together  in  the  interior  of  the  liver,  being  contained 
in  channels  formed  by  a  laver  of  connective  tissue  called  fflumi'i 
eapeiUe,  the  channels  receiving  the  name  of  portal  caiula ;  Iht 
hepatic  veins  run  a  totally  independent  course,  and  terminate  in  the 
inferior  vena  cava,  where  it  liea  against  the  under  and  posterior  part 
of  the  liver. 

OlisBon's  capsnle  h  the  areolar  tissue  which  envelops  the 
hepatic  artery,  portal  vein,  and  hepatic  duct,  during  their  passable 
through  the  transverse  fissure,  and  which  continues  to  snnonnd 
them  to  the  interlobular  fissures.  It  also  eonstitntes  the  proper 
capsnle  of  the  entire  organ.  Qlisson's  capsule  is  to  the  liver  whst 
the  pia  mater  is  to  the  brain ;  it  is  a  fibro-vascular  membrane,  in 
whicll  tW  vewftXa  4mi%  raii  wafeAwide  to  an  extreme  d^n'ee  of 
tninutenem ;  w\iw\i  Xtne*  ^^  V^^^^l  un^^VmK'.-D^'dDs^t&Adnthe 
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vessels  lamifr.    Hence  uiaes  a  divieion  of  the  capsule  into  two 
portions,  vagmal  and  invating. 

The  vaginal  portion  is  that  which  invests  the  hepatic  artery, 
bepatic  duct,  and  portal  vein,  in  the  portal  canals ;  m  the  lai^ 
canals  it  completely  Hurronnds  these  vessels,  but  in  the  smaller  is 
situated  only  on  that  side  which  is  occupied  by  the  artery  and  duct. 
The  investing  portion  is  that   which   coven  the   exterior  of  the 

The  portal  Tola  enters  the  liver  at  the  transverse  fissure,  and 
TamiSes  throushout  its  structure  in  the  portal  canals ;  in  tbe  smaller 
canals  Glissons  capsule  only  envelojM  the  artery  and  duct,  so  that 
the  portal  vein  is  in  direct  contact  with  the  lobules.  If,  tnerefore, 
the  portal  vein  were  laid  open  by  a  longitudinal  incision  in  one  of 
these  smaller  canals,  the  coats  beine  transparent,  the  outline  of 
the  lobnles,  bounded  by  their  interlobular  fissures^  would  be  as 
distinctly  seen  as  on  the  external  surface  of  the  liver,  and  the 
smaller  venous  branches  would  be  observed  entering  the  interlobular 
spaces. 

Tlie  branches  of  the  portal  vein  are — vaginal,  interlobular,  and 
lobular.  The  vmgln^  bianclieB  are  those  which,  being  given  off 
in  the  portal  canals,  have  to  pass  tbrouch  the  sheath  (vagina)  of 
Qlisson  B  capsule,  previously  to  entering  tm  interlobular  spaces.  In 
this  course  they  form  an  intricate  plexus,  vscliuil  plexu,  in  the 
capsule  of  Qlisson,  and  this 
plexus  surrounds  the  ves- 
sels, as  does  the  capsule  in 
the  larger  canals,  and  occu- 
pies the  csDBular  side  only 
in  the  smaller  canals.  The 
Intarlobnlar  bnuclies  are 
given  off  from  the  vaginal 
portal  plexus  where  it  exists. 
and  directly  from  the  portal 
veins,  in  that  part  of  the 
smaller  canals  where  the 
coats  of  the  vein  are  in  con- 
tact with  the  walls  of  the 
canaL  They  then  enter 
the  interlobular  spaces  and 
divide  into  branches,  which 
cover  with  their  ramifica- 
tions everv  nart  of  the 
snrface  of  the  lobules,  with 

the  exception  of  their  bases  _ 

and  those  extremities  of  the  no.  ,00.— BiUibit'i  linr  infaotsd,  ihowiiig  w 

superficial     lobules     which       Interlobular  bruioh,  Uw  lobular  plexuaaa,  ud 

appear  on  the  surfaces  of     i"t"iobui«™fa.. 

the  liver.    The  lobular  toanchea  are  derived  bom  the  interlobniar 

veins ;  they  form  a  plexus  within  each  lobule,  and  converge  from 
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the  circnmferenoe  towards  the  centre,  where  they  terminttte  in  the 
minute  radicles  of  the  intralobular  vein.  This  plexna,  interposed 
between  the  interlobular  portal  veins  and  the  intralolralar  hepatic 
vein,  constitutes  the  venous  part  of  the  lobnle,  and  is  called  tiie 
lobiiLar  yenous  plexiUL  The  regular  islets  of  the  substance  of  the 
lobules,  seen  between  ike  meshes  of  this  plexus  by  means  of  ^e 
microscope,  are  the  network  of  hepatic  cells. 

The  portal  vein  returns  the  venous  blood  from  the  chjlopoietie 
viscera,  to  be  circulated  through  the  lobules ;  it  also  receives  the 
blood  which  results  from  the  distribution  of  the  hepatic  artery. 

The  hepatic  artery  enters  the  liver  with  the  portal  vein  and 
hepatic  duct,  and  ramifies  with  those  vessels  through  the  portal 
canals.  Its  branches  are — vaginal,  interlobular,  and  capsule.  The 
vaginal  brancheB,  like  those  of  the  portal  vein  and  hepatic  dact, 
form  a  vaginal  plezos,  which  exists  throughout  the  wnole  extent 
of  the  portal  canals,  with  the  exception  of  that  side  of  the  smaller 
canals  which  corresponds  with  the  artery.  The  interlobllltf 
branches,  arising  from  the  vaginal  plexus  and  from  the  parietal 
side  of  the  artery  (in  the  smaller  canalsX  ramify  through  the  inter- 
lobular fissures,  and  are  principally  distributed  to  the  coats  of  the 
interlobular  ducts.  The  capsular  branches  ramify  within  the 
capsule,  accompanied  by  smaU  veins. 

The  hepatic  veins  commence  in  the  substance  of  each  lobule  bv 
minute  venules,  which  receive  the  blood  from  the  lobular  venous 

J)lexu8,  and  converge  to  form  the  intralobular  vein.  The  intra- 
obnlar  vein  passes  through  the  central  axis  of  the  lobule,  and 
through  the  middle  of  its  base,  to  terminate  in  a  sublobular  vein ; 
and  the  union  of  the  sublobular  veins  constitutes  the  hepatic  tninkf> 
which  open  into  the  inferior  vena  cava.  The  hepatic  venous  system 
consists,  therefore,  of  three  sets  of  vessels ;  intralobular  veins,  sub- 
lobular veins,  and  hepatic  trunks. 

The  snblobnlar  veins  are  contained  in  canals  formed  solely  by 
the  bases  of  the  lobules,  with  which,  from  the  absence  of  QlisBon's 
capsule,  they  are  in  immediate  contact.  Their  coats  are  thin  and 
transparent ;  and  if  they  be  laid  open  by  a  longitudinal  incision, 
the  bases  of  the  lobules  will  be  distinctly  seen,  separated  by  inte^ 
lobular  fissures,  and  perforated  through  the  centre  by  the  opening  of 
the  intralobular  vein. 

The  hepatic  trunks  are  formed  by  the  union  of  the  sublobular 
veins ;  they  have  very  thin  walls  and  are  in  almost  immediate 
contact  with  the  lobules,  even  the  larger  veins  being  only  separated 
by  a  small  quantity  of  areolar  tissue.  They  proceed  from  before 
Ijackwards,  and  terminate,  by  two  large  openings  (corresponding 
with  the  right  and  left  lobe  of  the  liver)  and  several  smaller  aper- 
tures, in  the  inferior  vena  cava. 

The  hepatic  dnct,  entering  the  liver  at  the  transverse  fissure, 
divides  into  \>TOXie\i'eft^  vhick  ramify  through  the  portal  canals,  with 
the  portaV  vein.  «cn^\U:v^^^^  «\«rj^\»  XKraaceaaSu^  'xo.  \3a&  V^hules ;  its 
branches  aTe--xvx^iv«i,m\fc^^^\>>i^^«^^^^^^^ 
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The  Taginal  Imnchra  lomify  throngh  the  cauule  of  Gliuon, 
and  form  a  Tagiul  bUiUT  plftXUS)  which,  like  the  Toeinal  portal 
plexus,  aorronndg  the  vesaeu  m  the  large  caaaU,  but  ie  deficient  on 
that  eide  nf  the  smaller  canals  againet  which  the  duct  is  placed. 
The  interlobolar  bruichSB  proceed  from  the  vsginal  biliary  plexoa, 
where  it  exista,  and  directly  from  the  hepatic  duct  on  that  side  of 
the  smaller  canals  against  which  the  duct  is  placed.  They  enter  the 
interlobular  Hpaces,  and  ramify  between  the  lobules  in  the  inter- 
lobular fissures,  then  pass  into  the  lobules  and  form  a  very  fine 
plexus. 

The  coats  of  the  duct  are  very  vascular,  and  supplied  witb  & 
nnmber  of  mucous  gland^  which  are  distributed  irregmarly  in  the 
larger,  but  are  arranged  in  two  parallel  longitudinal  rows  in  the 
cnmUer  docts. 


and  minute  capillaries   have  their 


7  apUlulM  from  ttw  nbblt'i  Utst.  i.  Psrt  of  ■  lobule,  a.  Intn- 
louuiur  iDuL  b,  b.  InUrlabulu-  rolu.  f,  c,  e-  Bllinry  ducts,  d,  d,  d.  LobulftT 
Tsnoiu  plEiui.  r,  1. 1,  Bllliiry  apHluin.  1.  BUUtt  capUkrlu  (t)  In  tbelr  nlnCion 
to  ths  HpUluin  of  tha  tucuUt  ijBtam  (s).  3.  BIIIut  cupUlartn  la  their  nUIJan 
tfl  tliB  hspkClc  coil*,  n.  BUlu;  caplUirtH.  i.  Heputlc  DsUa.  c.  BUluT  duoto.  d. 
CupUlarlei  of  thg  blood-isueU. 


origin  ;  they  enter  into  thi 

plexus,  with  cubical  meshes,  extending  entirely  aci  .  ._ 

^iiese  biliuT  caplllailflB  pass  between  the  cells,  and  may  be  seen 


s  of  a  lobule  as  minute  pores  at  the  points  of  contact 
of  the  cells ;  they  surround  and  enclose  each  cell  excepting  on  the 
side  presented  to  the  wall  of  the  vascular  capillary.  As  it  has  not 
been  satisfactorily  established  that  these  channels  possess  indepen- 
dent walls,  they  are  called  by  some  authors  Intercellnlar  iwaBTigtw. 
but  from  their  being  continuous  with  the  fine  duct«  in  the  inter- 
lobular fissures  and  from  certain  other  considerations,  very  fine  walls 
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u«  beliered  to  exist  The  bepatic  cells  are  placed  between  the 
biliarr  capiUaries  and  the  hlood  capillaries ;  they  aze  thus  in  reli- 
tion  on  tne  one  side  with  the  TeeselB  contaimng  the  blood  from 
wiikh  the  bile  is  to  be  fonned,  and  on  the  other  with  the  dncto 
which  caiTT  that  secretion  away. 

SuuBUzy. — ^The  lirer  has  been  shown  to  be  composed  of  IMa; 
the  lobules  (excepting  at  their  bases)  are  connected  together  \ij 
aivoUr  tissoe,  the  Teasels  are  sapported,  and  the  whole  omn  is 
encloeed  by  (?liMMi't  omftult^  the  arrangement  being  sach  tint 
the  baa«  of  ererr  lobnle  m  the  liyer  is  in  contact  with  an  hepstk 
Tein  (sublobolary 

The  portal  '^iim  distribntes  its  nnmberiess  brandies  throog^ 
portal  canaU  which  are  channelled  througji  eyezy  part  of  the  orgu; 
It  brings  the  returning  blood  from  the  chjlopoietic  Tiseeia;  it 
collects  alflo  the  ranoos  blood  from  the  ultimate  ramificatiaiii  d 
the  hepatic  arteiy  in  the  lirer  itKlt  It  giTes  off  branches  in  the 
canals;  which  are  called  mgimal^  and  fonn  a  venons  vagimal  vUsau; 
theee  gixe  off  mStHohmktr  hnamdm,  and  the  latter  enter  the  loboleg 
and  form  hhmiar  vmom$fUEmm^  from  the  blood  circolating  in  idiich 
the  bile  is  «eci>eled. 

The  bQe  is  leceiTed  from  the  hepatic  cells  by  tbe  hUituj  eapH- 
lanM^  and  fr\Mn  them  passes  into  the  imieridtmlar  dmeU,-  it  is  thioice 
roniv^l  inu>  the  biliary  t^nml  jdamici  the  portal  canalsi  and  thence 
mu>  the  excreting  ducts,  by  which  it  is  carried  to  the  duodenum 
and  call-bUdd^^r,  after  beii^  minted  in  its  course  with  the  secre- 
tion  )rv^m  numberleM  mucous  gjands  in  the  walls  of  the  ducts. 

The  hepaiie  artery  distributes  branches  throng  every  poittl 
canal:  pTes  off  wmfrnal  hrmmcke*  which  form  a  ▼aeinal  hepsdc 
plexua.  ri»m  which  the  imitHcMar  hnmcAet  arise,  ana  these  Uxtet 
terminate  ultimately  in  the  lobular  renous  j^xuses  of  the  portal 
ivin.  The  arterr  ramifies  abundantly  in  the  coata  of  the  hepstic 
ducts,  enabling  diem  to  pioride  their  mucous  secretion,  and  sop- 
pli^  the  rasa  rasorum  <u  the  poital  and  hepatic  reins,  and  the 
nutrient  tvam^Is  of  the  entire  oigan. 

The  kepatie  Taias  commence  in  the  centre  of  each  lobule  br 
minute  r»dicl<6»  which  coUect  the  impure  blood  from  the  loboUr 
x>MKHi$  plexus  and  conrey  it  into  the  tmirmlakmlmr  wnmw/  these  opa 
into  the  mktimimr  wim^  and  the  sublobular  Teins  unite  to  form 
the  Ur^  he{«nc  trunks  by  which  the  blood  is  carried  into  the  rent 


IijBplMtks  aad  Hertaa.— The  lypfcafic  Tessels  aecompany  the 
votw  rein  ihrvmissh  the  portal  camds  and  into  the  interiobnlsr 
a»ure» :  they  oii^nate  in  the  spaces  described  abore  as  separating 
the  capillanei  fr>>m  the  biliary  cella.  There  are  idao  snperfidu 
lymphatic  plexuses  beneath  the  peritoneum,  dMae  on  the  vwst 
cv'ttTYT  surnce  communicating  with  the  Irmphaities  ct  die  dis- 
pkn^na  ttri  xhKxicL.   T\ft  ^mtm^  Cosm  ^e  fcepatie  plexa%  and  are 
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Fcdtal  Liyer. — ^The  liver  is  the  first  formed  abdominal  or^m  in 
the  embryo,  consisting  primarily  of  two  small  masses  of  cells, 
appertaining,  the  one  to  the  epithelial,  the  other  to  the  vascular 
layer.  The  cells  rapidly  increase  in  number,  the  epithelial  cells 
forming  solid  cylinders  which  ramify  and  anastomose  with  each 
other,  and  finally  constitute  the  secretory  portion  of  the  gland ;  the 
other  cells  included  within  the  network  of  the  former  constituting 
the  areolar  and  vascular  structure  of  the  organ.  Subsequently  the 
solid  cylinders  are  hollowed  in  their  interior  and  form  the  biliary 
ducts.  At  the  third  week  the  liver  fills  the  whole  abdomen,  and  is 
one-half  the  weight  of  the  entire  embryo.  At  the  fourth  month  the 
liver  is  of  immense  size  in  proportion  to  the  bulk  of  the  fcetus.  At 
birth  it  is  of  v^  large  size,  and  occupies  the  whole  upner  part  of 
the  abdomen.  The  1^  lobe  is  as  large  as  the  right,  and  the  falci- 
form li^ment  corresponds  with  the  middle  line  of  the  body.  The 
liver  diminishes  rapidly  after  birth,  probably  from  obliteration  of 
the  umbilical  vein. 

GAUrBLADDEB. 

The  gall-bladder  ffi^  39^)  is  the  reservoir  of  the  bile  ;  it  is  a 
pyriform  sac,  situated  m  a  tossa  on  the  under  surface  of  the  right 
lobe  of  the  Uver,  and  extending  from  the  right  extremity  of  the 
transverse  fossa  to  the  free  margin.  It  is  divided  into  a  body, 
fundus,  and  neck ;  the  fundus  or  broad  extremity  in  the  natural 
position  of  the  liver  is  placed  downwards,  and  frequently  projects 
beyond  the  free  margin  of  the  liver,  while  the  neck,  small  and  con- 
stricted, is  directed  upwards.  This  sac  is  composed  of  three  coats, 
serous,  fibrous,  and  mucous.  The  BerouB  coat  is  partial,  is  derived 
from  the  peritoneum,  and  covers  that  side  only  which  is  unattached 
to  the  liver.  The  middle  or  flbrous  coat  is  a  thin  but  strong 
fibrous  layer,  composed  of  dense  areolar  tissue,  and  connected  on  the 
one  side  with  the  liver,  on  the  other  with  the  peritoneum.  There 
also  exists  in  this  layer  a  stratum  of  smooth  muscular  fibres,  which 
are  longitudinal  and  circular  in  direction.  The  internal  or  mncofUl 
coat  is  but  loosely  attached  to  the  fibrous  layer  ;  it  is  everywhere 
raised  into  minute  rugae,  which  give  it  a  beautifully  reticulated 
appearance  ;  and  it  forms,  at  the  neck  of  the  sac,  a  spiral  valve.  It 
is  continuous  through  the  hepatic  duct  with  the  mucous  membrane 
lining  the  ducts  of  the  liver,  and  through  the  ductus  communis 
choledochus,  with  the  mucous  membrane  of  the  alimentary  canaL 
It  is  coated  on  its  surface  with  a  columnar  epithelium. 

The  biliary  ducts  are — ^the  hepatic,  cystic,  and  ductus  communis 
choledochus. 

The  hepatic  duct,  nearly  two  inches  long,  is  formed  in  the  trans- 
verse fissure  of  the  liver  bv  the  junction  of  two  ducts  which  proceed 
from  the  right  and  left  lobe.  It  joins  the  cystic  duct  at  an  acute 
angle,  and  the  common  duct  resulting  from  their  union  is  the  ductus 
communis  choledochus. 
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The  cystic 'dncti  about  an  inch  in  length,  passes  inwards  from 
the  neck  of  the  gall-bladder,  and  unites  at  an  acute  an^e  with  the 
preceding. 

The  ductus  commiaiis  choledochns  {x^^  bilis ;  Vx^^uu^  rwip) 
is  the  common  excretory  duct  of  the  liver  and  gall-bliidder ;  it  is 
about  three  inches  in  length,  and  is  formed  by  the  junction  of  the 
hepatic  with  the  cystic  duct  It  descends  throu^  the  rig^t  border 
of  the  lesser  omentum,  and  behind  the  descending  porticm  of  the 
duodenum  to  the  inner  side  of  that  intestine,  where  it  terminstes 
by  passing  obliquely  between  the  muscular  and  mucous  coat,  md 
opening  on  the  summit  of  a  papilla  which  is  common  to  it  snd  die 
nancreatic  duct  The  papilla  is  situated  near  the  lower  part  of  the 
descending  portion  of  tne  duodenum  at  its  inner  side  ;  and  the  duct 
is  constricted  in  size  during  its  passage  between  the  eoafes  of  the 
intestine, 

Stmcture  of  the  Bile  Dncta — ^The  largest  ducts  have  an  ex- 
ternal fibrous  coat  containing  much  elastic  tissue  and  a  little  im- 
striped  muscle ;  they  are  lined  by  columnar  epithelium.  Tbott 
next  in  size  have  the  same  structure,  except  that  tnere  is  an  absence 
of  the  muscular  element  The  intralobular  ducts  have  simply  i 
basement  membrane  supporting  an  epithelium,  the  cells  of  which 
are  cubical  in  their  form  and  almost  entirely  fill  the  tube,  only  i 
small  channel  in  the  centre  being  left,  between  the  cells  the  pore- 
like openings  of  the  biliary  capillaries  are  found.  In  the  main 
ducts  (common  bile  duct  and  nepatic  duct)  numerous  racemose 
mucous  glands  open  on  to  the  surface  of  the  mucous  membrane. 
Those  contained  in  the  portal  canals  have  their  interior  studded  by 
openings  which  lead  into  caecal  recesses,  some  being  tubular  an!i 
others  flask-shaped  ;  these  are  not  mucous  glands,  as  was  at  one 
time  supposed,  out  simply  extensions  of  the  bile  ducts,  forming 
receptacles  for  the  retention  of  the  bile. 

Vessels  and  Nerves. — The  gall-bladder  is  supplied  with  blood 
bv  the  cystic  artery,  a  branch  of  the  hepatic  Its  veins  return  their 
blood  into  the  portal  vein.  The  nerves  are  derived  from  the  hepatic 
plexus. 

THE  PANCREAS. 

The  pancreas  is  a  long,  flattened,  conglomerate  gland,  analocoofl 
to  the  salivary  glanda  It  is  about  six  inches  in  length,  and  be- 
tween three  and  four  ounces  in  weight;  is  situated  transvenelv 
across  the  posterior  wall  of  the  abdomen,  behind  the  stomach,  and 
rests  on  the  aorta,  vena  portse,  inferior  vena  cava,  the  origin  of  the 
superior  mesenteric  artery,  and  the  left  kidney  and  supra-renal 
capsule  ;  opposite  the  first  and  second  lumbar  vertebra.  After  the 
abdominal  cavity  has  been  laid  open,  the  pancreas  may  be  displayed 
in  one  of  three  ways : — (i)  By  cutting  through  the  lesser  omentum 
and  drawmg.  \)^%  %\A!is^ai^  ^Q)Wi!c««sdA\  (2^  by  cutting  through  the 
creat  omentum  sM  ^\B\^»ci»%  ^^'t  t^RjaaRjsi.  ^v^^E^l%x^%^  ^ssA.  <^  bt 
cutting  throuft\it'^^^:»x3A\«wfcTsiw>-<^^^  K>^»s«fc^s>s«.^MMBKa 


THE  PANCBEA8.  7^7 

of  the  reflections  of  peritonenm  (fig.  374)  will  enable  the  student 
to  understand  how  the  pancreas  is  reached  bj  each  of  these 
incisions. 

The  pancreas  is  divided  into  a  body,  a  greater  and  a  smaller 
extremity ;  the  great  end  or  head  is  placed  towards  the  rieht,  and 
surrounded  by  the  curve  of  the  diuodenum ;  the  lesser  end  or  tail 
extends  to  the  left  as  far  as  the  spleen.  The  anterior  surface  of  the 
body  of  the  pancreas  is  covered  oy  the  ascending  posterior  layer  of 
peritoneum,  and  is  in  relation  with  the  stomach,  the  first  portion 
of  the  duodenum,  and  the  commencement  of  the  transverse  arch  of 
the  colon.  The  posterior  surface  is  grooved  for  the  splenic  vein, 
and  tunnelled  by  a  complete  canal  for  the  superior  mesenteric  and 
portal  vein,  and  superior  mesenteric  artery.  The  upper  border 
presents  a  deep  groove,  sometimes  a  canal,  for  the  splenic  artery  and 
vein,  and  is  in  relation  with  the  oblique  portion  or  the  duodenum, 
lobus  Spigelii,  and  cceliac  axis.  And  the  lower  border  is  separated 
from  the  transverse  portion  of  the  duodenum  by  the  superior  mesen- 
teric artery  and  vein.  On  the  posterior  part  of  the  head  of  the 
pancreas  is  a  lobular  fold  of  the  gland  wnich  completes  ih<^  canal 
of  the  superior  mesenteric  vessels,  and  is  called  the  le$9er  pancreoi. 

The  pancreatic  dnct  (duct  of  Wirsung)  commences  at  the  small 
extremity  of  the  organ  by  two  branches,  which  converge  and  unite 
after  a  course  of  about  one-third  the  length  of  the  gland.  The  duct 
is  then  continued  onwards  from  left  to  right,  gradually  increasing 
in  size,  and  lying  nearer  the  anterior  than  the  posterior  surface  of 
the  organ,  to  the  lower  part  of  the  descending  duodenum,  where  it 
terminates  on  the  papilla  of  mucous  membrane,  common  to  it  and 
the  ductus  communis  choledochus.  The  duct  receives  numerous 
branches  which  open  into  it  on  all  sides  from  the  lobules  of  the 
eland,  and  at  its  termination  is  slightly  dilated  and  passes  obliquely 
oetween  the  muscular  and  mucous  coat  of  the  intestine  to  reach  the 
papilla.  The  duct  which  receives  the  secretion  from  the  lesser 
pancreas  is  called  the  ductru  paruyreaticus  minor /  it  opens  into  the 
principal  duct  near  the  duodenum,  and  sometimes  passes  separately 
into  that  intestine.  As  a  variety,  two  pancreatic  ducts  are  occa- 
sionally met  with. 

In  stmctnre  the  pancreas  presents  the  ordinary  composition  of 
a  compound  racemose  glcmd,  being  made  up  of  lol>es,  and  these  of 
reddisn-yellow  polyhedral  lobules,  which  latter  consist  of  smaller 
lobules,  and  the  smallest  lobules  of  the  ramifications  of  minute 
ducts,  terminating  in  glandtdar  vesicles.  The  glandular  vesicles 
are  rounded  in  form  (fi^.  377),  and  composed  of  a  Suemeni  membrcme^ 
lined  by  a  cubiecU  epitheliwm  of  nucleated  cells;  the  cells  being 
somewhat  opaque  from  the  presence  of  fat  granules  as  part  of  their 
contents.  The  ducts  are  composed  of  areolar  and  elastic  tissue,  and 
lined  by  a  columnar  epithehum.  In  the  walls  of  the  ducts  are 
numerous  small  racemose  mucous  glands  like  those  in  the  hepatic 
ducts.  The  secretion  of  the  pancreas  is  a  clear  fluid  containing  few 
ceUs.  . 
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VesselB  and  Kervei. — The  arteries  of  the  pancreas  are  branckei 
of  the  spleniCf  hepatic,  and  superior  mesenteric ;  the  veUu  open  into 
the  splenic  vein ;  the  lymphcUics  terminate  in  the  lumbar  ^sndk 
The  nervei  are  filaments  of  the  splenic  plexus. 

The  pancreas  is  comparativelj  larger  in  the  fcetus  than  in  die 
adult 

THE  SPLEEN* 

The  spleen  is  an  oblong  flattened  organ,  of  a  dark  bluish-Ted 
colour,  situated  in  the  left  nypochondriac  region.  It  is  variable  in 
size  and  weight,*  spongy  and  vascular  in  texture,  and  exceedingjj 
friable.  The  external  surface  is  convex,  the  internal  slightlv  con- 
cave, indented  along  the  middle  line,  and  pierced  bj  several  Isr^ 
and  irregular  openings  for  the  entrance  and  exit  of  vessels ;  this  u 
the  hilum  lienis.  The  upper  extremity  is  somewhat  larger  than  the 
lower,  and  rounded  ;  the  mferior  is  flattened  ;  the  posterior  bonier 
is  obtuse,  the  anterior  sharp,  and  marked  by  several  notchea  The 
spleen  is  in  relation  by  its  extanal  or  convex  surface  with  ^ 
diaphragm,  which  separates  it  from  the  ninth,  tenth,  and  eleventh 
rib ;  by  its  concave  surface,  with  the  great  end  of  the  stomach, 
small  extremitv  of  the  pancreas,  gastro-splenic  omentum  with  its 
vessels,  left  kidney  and  supra-renal  capsule,  and  left  crus  of  the 
diaphragm ;  by  its  upper  end  with  the  diaphragm,  and  sometimes 
witn  the  extremity  of  the  left  lobe  of  the  liver ;  and,  by  its  hwer 
endj  with  the  left  extremity  of  the  transverse  arch,  of  the  colon. 
It  is  connected  to  the  stomach  by  the  gastro-splenic  omentum,  and 
to  the  diaphragm  by  a  fold  of  the  peritoneum  called  the  nupetuonf 
ligament. 

A  second  spleen  (lien  succenturiatus)  is  sometimes  found  appended 
to  one  of  the  branches  of  the  splenic  artery,  near  the  great  end  of 
the  stomach ;  when  it  exists,  it  is  round  and  of  small  size,  rarely 
larger  than  a  hazel-nut  There  are  sometimes  two,  and  even  three, 
of  these  bodies. 

Stmctore. — The  spleen  is  closely  invested  by  the  peritoneum, 
excepting  where  that  membrane  is  reflected  on  to  the  stomach  and 
diapnragm,  and  at  the  hilus  where  the  vessels  and  nerves  enter  it ; 
this  forms  its  outer  or  serouB  coat.  Beneath  this  is  the  proper 
capsule  or  tunica  propria ;  it  is  thicker  than  the  serous  coat,  whitish 
in  appearance,  and  very  elastic  At  the  hilus  the  capsule  is  reflected 
into  tne  interior  of  the  organ  along  with  the  vessels,  forming  strong; 
bands  or  trabeculsB  which  radiate  from  the  centre  to  the  circumference, 
and  communicate  with  each  other  so  as  to  form  a  mesh-work  enclos- 
ing irregular  spaces  or  areols ;  the  fine  external  strands  of  the 
trabeculte  become  connected  with  the  interior  of  the  capsule,  bind- 
ing it  firmly  and  inseparably  to  the  internal  structure  ot  the  organ. 
Besides  fibrous  and  elastic  tissue  these  bands  contain  a  few  unstriped 
muscular  fibtea  vrr^^gAoiVj  ^^a^c^^svi^RAu.   TW  votArs^^aces  or  areohe 
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ihtis  formed  are  filled  by  a  soft  material  of  a  reddish-brown  colour, 
called  the  splenic  pulp ;  it  consists  of  a  fine  reticulum  of  ramified 
connective-tissue  corpuscles  (tupporUng  cells  of  the  pulp),  the  interstices 
of  which  are  occupied  by  blood  containing  more  than  the  usual 
proportion  of  white  corpuscles.  The  cells  of  the  reticulum  contain 
many  pigment  granules  of  a  yellow  or  reddish  colour ;  these  are 
probably  derived  from  disintegrated  red  blood  corpuscles^  and, 
indeed,  it  is  not  uncommon  to  nnd  corpuscles 
in  various  stages  of  change  in  the  protoplasm 
of  the  supporting  cells.  Scattered  through- 
out the  spleen  numerous  light-coloured  spots 
are  observed,  which,  when  of  large  size,  present 
the  appearance  of  sago  grains ;  they  are  the 
Malpighian  corpnsdea  of  the  spleen.  They 
are  closelv  connected  with  the  outer  coat  of 
the  small  arterial  twigs,  sometimes  being 
situated  only  on  one  side  of  the  vessel  (aa 
shown  in  fig.  402),  but  more  commonly  in  Uie 
human  subject  completely  surrounding  it  In 
structure  they  correspond  closely  to  the  lym- 
phoid masses  described  as  forming  the  tonsils, 
the  solitary  and  agminate  glands  of  the  intes- 
tine, and  the  lymph  nodules  of  the  lymphatic 
glands,  being  comnosed  of  retiform  tissue  sup-  p^^.  4oa.-Arterial  twig 
porting  innumerable  round  lymphoid  cells,  of  the  tpienic  artery, 
The  cells  of  the  retiform  tissue  are  intimately 
connected  with  the  supporting  cells  of  the 
pulp.  The  outer  coat  of  the  smaller  arteries 
IS  throughout  the  whole  of  their  ramifications 
in  the  spleen  converted  into  lymphoid  tissue,  so  that  the  Malpighian 
corpuscles  are  but  thicker  aggregations  of  this  tissue  at  certain  parts 
of  the  course  of  the  vessel 

Arrangement  of  the  VesselB  of  the  Spleen.  —  The  tplenie 
artery  is  of  very  larce  size  in  proportion  to  the  bulk  of  the  spleen ; 
it  is  a  division  of  tne  coeliac  axis.  The  branches  which  enter  the 
spleen  are  distributed  to  distinct  sections  of  the  organ,  and  anas- 
tomose very  sparingly  with  each  other ;  they  terminate  in  elegant 
bundles  or  pencUli  of  minute  straight  arteries,  which  end  in  capil- 
laries. The  latter,  after  running  for  a  short  distance,  lose  their 
tubular  character,  and  the  cells  which  form  their  walls  become 
branched  and  communicate  freely  with  the  branched  cells  of  the 
supporting  reticulum  of  the  pulp  ;  the  contained  blood  comes  thus 
to  flow  directly  into  the  interstices  of  the  latter.  The  veins  com- 
mence in  like  manner  by  capillaries,  the  cells  forming  the  walls  of 
which  are  continuous  with  those  of  the  pulp ;  as  we  trace  them  out- 
wards they  assume  the  tubular  character  and  anaJstomose  freely  with 
each  other  in  the  meshes  of  the  trabeculsB,  thus  differing  from  the 
arteries  between  which,  in  the  substance  of  the  spleen,  nie  anasto- 
moses are  few.     From  this  description  it'  will  oe  seen  that  the 
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arteries  terminate  and  the  veins  commence  in  capillaries  wbich  are 
in  direct  communication  with  the  pulp,  so  that  the  blood,  in  order 
to  pass  from  the  one  to  the  other,  has  to  traverse  it  There  are, 
however,  a  few  arterial  capillaries  in  the  trabeculae  and  capsule  of 
the  spleen  which  terminate  in  the  veins  in  the  usual  manner. 

The  lymphatics  of  the  spleen  are  in  two  sets — trabecular  and 
perivaaeular  y  the  former  run  in  the  trabeculss  and  communicate 
vrith  a  superficial  set  in  the  capsule ;  the  latter  commence  in  the 
lymphoid  tissue  around  the  arteries  and  the  Malpi^iian  capsules. 

The  nexres  form  the  splenic  plexus  and  are  derived  from  the 
solar  plexus. 

THE  SUPEA-BENAL  CAPSULES. 

The  supra-renal  capsules  or  glanduks  tupra-refuiles  are  two  small 
yellowish  and  flattened  bodies  surmounting  the  kidneys,  and  inclin- 
ing inwards  towards  the  vertebral  column.  The  rignt  is  somewhat 
three-cornered  in  shape,  the  left  semilunar ;  they  are  connected  to 
the  kidneys  by  the  common  investing  areolar  tissue,  and  each 
capsule  is  marked  on  its  anterior  surface  oy  a  fissure  or  hUum  which 
appears  to  divide  it  into  two  lobes.  The  right  supra-renal  capsule 
is  closely  adherent  to  the  posterior  and  under  surface  of  the  uver, 
the  left  lies  in  contact  with  the  pancreas  and  spleen.  Both  capmilet 
rest  against  the  crura  of  the  diaphragm  on  a  level  with  the  tenth 
dorsal  vertebra,  and  by  their  inner  border  are  in  relation  with  the 
great  splanchnic  nerve  and  semilunar  ganglion.  They  are  larger  in 
the  foetus  than  in  the  adult,  and  appear  to  be  more  active  during 
embryonic  life.  Each  capsule  is  about  one  and  three-quarter  inchei 
in  height,  an  inch  and  a  q^uarter  in  width,  and  from  two  to  three 
lines  in  thickness ;  they  weigh  from  one  to  two  drachms. 

Structure. — A  section  of  a  supra-renal  capsule  shows  that  it  has 
externally  a  fibrous  investment  or  capsule,  and  internally  is  divisihle 
into  two  portions,  that  nearest  the  surface  and  forming  the  great 
bulk  of  tne  organ  being  firm,  striated,  and  of  a  brownish-ydlow 
colour ;  this  is  the  cortical  portion.  The  central  or  medullary  por- 
tion is  of  a  brownish-black  colour,  and  so  soft  that  many  anatomists 
have  erroneously  supposed  a  cavity  to  exist  in  it  The  cortical  poT* 
tion  consists  of  a  stroma  supporting  cells,  the  cells  being  arranged 
in  groups,  the  largest  and  most  important  of  which  assume  the 
appearance  of  columns.  Arnold  has  divided  the  cortical  portion 
into  three  layers.  The  outer  he  calls  the  zona  t^omeruloeaj  in  it  the 
cell  groups  are  round  or  oval  in  shape.  The  next  layer  he  names 
the  zona  fdscictUata  y  it  is  much  the  thickest  of  the  three  layers,  and 
forms  the  bulk  of  the  organ  ;  in  it  the  cells  are  arranged  in  columns 
placed  at  right  angles  to  the  surface  of  the  organ.  The  third  layer 
of  the  cortex  is  a  very  narrow  one  called  zona  reticularig/  here  the 
stroma  ia  e(\\VQ\Vj  ^^sXrCc^w^i&d^  axid  the  cells  are  consequentlv  not 
arranged  m  ^coxr^.  '^^^ft.  ^:*^  ^^  "^^^  vstNKv  vx^^^^r^X^RfLcal  in  aoapet 
and  conaiRt  oi  ^waxvNsa  ^^Xft^^Msa^  ^^so^vssvas^,  ^-^  ^s5«^5ssak^  ^tMb^ 


BDFSA-REKAL  0AFSULB8.  yn 

cell  liaa  a  clear  Bpheioidal  nucleus.  The  medoUaiy  portko  is 
separated  from  the  ccntical  by  loose  areolar  tiasDe ;  it  ia  tnvened  by 
luge  veim,  and  ia  compoMd 
of  a  leticnlar  Btroma  enclosing 
groups  of  cells  which  differ 
iTom  those  of  the  cortex  in  be- 
ii^  coanely  granular,  devoid 
of  oil  globules,  and  manv  of 
them  branched.  The  medulla 
ia  rich  in  nerres,  and  some 
observers  have  supposed  the 
branched  cells  of  this  portion 
of  the  organ  to  be  nerve  cells, 
LuBchka  even  stating  that  he 
has  traced  nerve  fibres  in  con- 
nection with  them  ;  this  state- 
ment is  not  confirmed  bj  other 
observers. 

The  blood -vesBals  of  the 
snpra-ienal  capsules  are  very 
numerous.  The  arUriet,  shout 
twenty  in  number,  proceed 
from  the  aorta,  phrenic,  c<Bliac, 
and  renal  trunks;  they  enter 
the  cortical  Buhst^ce  at  every 
point  of  its  surface,  the  greater 
number  dividing  into  minute 
twigs  and  forming  a  plexus  in 
the  cortical  layer ;  while  others 
continue  onwards  to  the  medul- 
laiy  subBtance,  and  either  ter- 
minate in  the  medullary  plexus 
or  cross  the  medullary  sut^tance 
to  re-enter  the  cortical  layer 
and  contribute  to  the  formation 
of  its  capillary  plexus.  In  the 
cortical  suhatance  the  capil-  ' 
lanes  are  straight,  occupy  the 
intercolumnar  spaces,  and  com- 
municate with  each  other  at 


lutntuicg.    /.  B«ti[ 


the  columns  by  transverse  branches,  forming  oblong  meshes ;  in  the 
medullary  substance  the  capillair  plexus  w  a  close  network  and  the 
meshes  rounded.  The  veini  take  their  origin  from  the  capillary 
plexuB  by  minute  venules,  which  unite  to  form  the  supra-renal  vein. 
The  tupra-renal  twin  runs  through  the  centre  of  the  medullary  sub- 
stance, and  issues  from  the  supra-renal  capsule  at  the  hUufa  on  ita 
anterior  snrface,  to  terminate  on  the  right  side  in  the  inferior  vena 
cava,  on  the  left  in  the  renal  vein.  Smaller  veins  take  their  course 
by  the  nde  of  the  arterial  twigs,  and  leave  the  capsule  at  various 


v^*<M»  4f  iir  ««i€fec«.  aad  lenuMite  in  the  KDid  and  pbiw 
iaeMiMC  t^iHk  <A^GiL    TW  Jym^piUfit  fWMit  are  nnoieioiu,  and  belong 
X*  : W  «x>rncr  w^  tW  oijisHii ;  tker  lenninate  in  ihm  lumbar  ^andt. 
TVe  wrvwi  Mir  ^rarr  wuMfooa^  and  derired  horn  the  raal  and 


vdi^fttx  vi&rxw:  Cx^lIiiBer  coanlcd  as  nanr  as  thirtr-thiee  trnnh, 
*     ts^^  of  .iiek^^vimd  neffTe-fibits  and  proTided  with  isolated 


«ut:^UL    TVy  aw  &crib«tad  to  the  mednlJaiy  snbstanee  onljiia 
vax*4  tiWy  fjcm  a  ikih  narwiw  plexwi 


Idiw^x  ^  «|^cl<Hi^  eifsw  of  the  urine,  am  aitoatod  in  tk 
^ni^iir  ^M>.*«»,.  Sekbal  ^  paritKsamua.  and  at  eadi  side  of  ^ 
tvc^^nl  v-vvmx  <xaeniin^  mM  the  elerenth  rib  to  near  the  cmt 
v/f  ::w  vi::ut^  aa»i  ayfnadkng  ^  Tertebral  eolnmn  br  their  mcr 
<Q*i  EsAk>Hifv  »UftLniMPand  fife  inchea  in  length,  aiwit 
r»v  uftrdH«  aaii  a  'kaSf  in  laawlik.  aonwwhat  moie  than  one  indiia 
tilx-)^w«Mw  asal  wx%^  UtwiMi  duwaad  ire  onncesL  The  IddscTi 
«>r  :tiMttI>r  M:;:r.*itaMl  H-  hX ;  diex  reet  on  the  crura  of  the  ^ 
^JlMiC9Kk.  ,^  ;2i;  AX>Kwr  kf  Th  cf  ihe  aponeuroais  of  the  tn» 
^^cmlS»  wa^-jkfv  nach  wfnraaw  tWaa  mNDs  the  quadratos  Ian- 
Vri.3/;.  A3»i  .a  :^  ri!«.tK  sa^musL  TVe  i||^t  Irlilnail  i^  someiiiit 
Vv'^?  :^a3L  :^  Vf irt^^f^.'tt  ihe  raition  of  the  liT^er;  it  is  in  rebtkn, 
>T  -.^^  jaxTv-r  ftLTtik-v^  vith  tSie  liwr  and  dcsoendmg  portion  of  tk 
i:^x>.v^«.'^i:ii^  'v^.-j:  >He»  aisarut  is :  and  ucoirered  in  bj  the  aseend- 
t:sic  .vZco.  rV;  Ml  kiiM^;.  hi^r  than  the  ri^eht^  u  eoreied,  ia 
rr/s^  >^  t^  f^nas  <aii  ?f  ihi^  $tv.>macK  the  spleen,  said  deseendiag 
vvrtix.  ^TVf  i3L%r9.x  ffcnSa^f  cf  the  kidner  »  <»inT«x«  the  poBtcrior 
^  f^  .  1^  ML^rriuY  exsvoii^  »  Ur^^M*  than  the  inlmcr,  and  it  ia 
;^r•^u:^va  yx^  ^  w^ca-ffWifcl  <:fc><^W :  the  convex  holder  u  tamed 
>^iij^^ftnt»  ^.*«;iso»  ^  jMSMw  :i  Ute  abdc«aen :  the  CK^flKare  bosdet 
Vx*^^  xx'vas'ift  x^^wssw  ^ae  ^r»cnl  c\4cinn.  and  ptviiients  a  deep 
»  c.a  tMfl*  "rM«V  v^-k  4Aiii<  7s>  a  caritr.  cr  «£■««.  within  the 
vrr^tcK*  ^a  t^  mmw  "ymW  a2«  scr&iscd  the  ic^Msels  xml  nerree  «if  tk 
i>I^v  4aiZ  ^  exraatfb.'ia  vf  um  ex:ziKorr  d^ct  called  the  pallJI  <f 
tiv  ^V.^f  T  A*:  tie  V.>CBL  tisetw  v^ciwe^  are  io  placed  that  the  ival 
^RT-t  *»  IT  r*.*a'  ,*f  Use  arte^.  and  the  rvtTij  a»£  Tueter  K^inL 

rVt  l.:».hMv  ^  <ct:7x<c:Diec  >t  a  i^'lk  uajvrof  £at»  contained  in  & 
«B«<Jh<«  ^c  a  ^.viw  asmiar  rtwoe.  a:»i  iauneciatelT  c»ckiaed  ia  a 
ft^reus^  <n9S3iLiL  w^:^  » ti^  irvu  a»i  wkrt»h«  and  coap«aei!  d 
2MtSiftt  i^^la::  newtse  :iaienL:3urj^  wita  elaftac  ie<«!a.  The  espiak 
)j^  ,-vii::riev*iieN£  >x  ^.':»  zuDtr  Acdac^  with  the  AsWcaBce  of  the  pani  W 
9:t<e  aTW'uar  *:^wQie^  >as  «r  kvee^T  a»  th>  he  en$£lT  wpara^^  TW 
9i£><ca3iM  «^c  um  k)i:3Mf  ^  iesK  a3ii  feacije^  and  when  diriied  br  a 

aasd  :i;\ij;r'!f^^aaL  ej^^rnul  ws«p«t*g'  ^rr 

trmC  7«i>nutr  v:^  ^mufciTiwi  wtimn^     TW 

a>^xi»  ^( 
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to  the  cortical  rabeUnce ;  these  conical  maaees  ue  the  pTrlunldB 
of  M*lptght,  (uid  aie  compoeed  of  an  asaemblage  of  Btnldit 
tabnlH.  the  Itilmli  rteti,  which  open  on  the  surface  of  the  pajnlU 
■nd  divide  into  brancheB  at  acute  angles  as  thej  proceed  from  the 
apex  to  the  base  of  the  pyramid  ;  moreover,  the  surface  of  the  prra- 
mid  is  marked  by  minute  Toscular  streahs  caused  bj  the  straight 
veeeele  of  the  tubular  structure.  The  cortical  portion,  distin- 
guiahed  hy  its  bright  red  colour,  granular  appearance,  and  softer 
texture,  forms  the  surface  of  the  organ,  surrounding  the  bsse  of  each 
pyramid  and  pene-  , 

trating  between  them  ^x^"^^  ^^-  *H.— S«>tim  dI 

to  the  sinus  renalia  ^f^-r-  -  ,\  t**  kidno^^  .ur- 

It    thwefore   form.  J^mi'.\  "^^^M"; 

aepta   between    the  J^Ti^if'^t  Owiweiiing*  m  "-- 

pyramids  (sepfa  vel  *    -^         /  ...-• 

colvmna  Btrtmi),  and 
marks  the  original 
composition  of  the 
kidney  of  eeparate 
lobee.  It  is  com- 
posed of  blood -ves- 
Mla,  with  the  cortical 
fsAciculi  and  ultimate 
terminations  of  the 
tubuli  nriniferi,held 
together  by  a  deh 
cate  stroma  of  areo- 
lar ti 


The  tobnli  nriniferi 


ji  the  surface  of  the  papilbe  by 

from  two  hundred  to  five  hundred  openings,  and  take  tneir  course 
in  straight  lines,  straight  or  collecting  tuhnles,  through  the  pyra- 
mids, dividing  dichotomously  in  their  course  and  separated  by  thin 
Ions  etrai^t  blood-vessels.  At  the  base  of  the  pyramids  of  Mal- 
p^hi  each  tubule  becomes  slightly  convoluted.  Junctional  tnbule, 
and  is  continued  into  a  much  narrower  tube,  passing  back  into  the 
pyramids  of  the  medulla  between  the  straight  tubules,  and  again 
retracing  its  course  to  reach  the  cortical  substance,  looped  tnbnle 
of  Hflnle,  On  reaching  the  cortex  the  second  time  the  tubule 
becomes  greatly  convoluted,  convolated  tnlnila,  and  finally  ter- 
minates in  a  globular  expansion  called  the  UalpigUan  capsule. 
The  straight  tubules  as  they  pass  into  the  cortei  are  arranged  in 
eroupe,  the  central  members  of  which  approach  nearest  to  the  sur- 
hce  of  the  kidnev,  while  the  external  ones  are  much  shorter  and 
reach  onlv  to  a  snort  distance  from  the  medulla ;  they  thus  form 
pyramidal  masses  receiving  the  name  of  pyramids  of  Femin. 
ThA  tubes  are  formed  bv  a  basement  membrane  supporting  epithe- 
lium ;  they  vaiT  considerably  in  width  iu  different  parts  of  their 
course.  Near  the  apex  of  the  papilla,  the  excretory  tube  (as  the 
canal  formed  by  the  union  of  several  straight  tubes  u  often  called) 


measnns  from  via  to  ^^  of  mi  inch  ;  tlie  atraight  or  mllMtiis 
tubnlu  are  smalTeT,  averaging  fi,g  of  an  inclt  ;  the  junctioiul  ud 
convoluted  portions  ai«  about  the  some  nze  u  the  stnight  tnbnlM; 
the  looped  tubules  of  Henle  vary  from  y^bz  ^  iiW  <»'  ■"  "«* ;  ind 


f^Q-  toy — DUgTui  ol  tbfl  orlnlferoua 
tubulea  (Dd  intarlobulu'  u ' 

«.  Excntoij  tubuib  t»tC ^-. 

tog tubulai.     V  OnacrfthaecillKt- 

liW  tubsa  pmM^Bg  iota  Iba  oortaz.  Pn-  406.— Flu  a<  t^  ■« 

IF,  i.  JuncHoTud  tubaL    ^  Atcoid-  '"'"'  ~  ' 

Ing  limb  of  tubiile  of  Bnilft     t  ^.    _, ^ 

Bend,  uid  il  diKaitdliv  Umb.    t.  avdins  to  Milptcblu  bodliL    1,1. 

CoDTaluMd    tubs.      t.    Plflxu*  of  UalptgUaa  bodta^     c,  c.  CidlluT 

efrannt TKBdli.    a,a,a*,<i*'.  Pour  natwork,  jmtiij  fomad  b;  ««aat 

HalplgbUn   eApflQlaa.      ■,    iDto^  '"* "  ■  -  '-  » 

iDbuW  AJtflTT.    0.  ArtariA]  at^  at 
baaeofpymnld.  p.  Stnioht  arMtr 


partlj 


IroD  lialj^stklan  bodtaa,  aad 
t«  twin  Jd}  of  tha  nHl 
witieh  do  Dot  jm^  lato  tbi^ 


the  Malpighian  cnpmiles  are  from  An  to  j^  of  an  inch  in  width. 
The  epiuieUma  ol  &«  «1.•»«^nt^  «»fl  colleetii^  tnbea  is  colnmiur. 
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tinct,  and  tbe  Imaen  comparativelj  email,  the  space  left  being  only 
about  one-tltird  the  total  diameter  of  the  tube  ;  the  c«11h  ore  sepa- 
rated at  their  free  botdera  by  distinct  fismirea  or  clefts  extendi!^ 
down  to  the  basement  membrane.  A  difference  exists  in  the  appear- 
ance presented  by  the  ascending  and  descending;  limb  of  the  looped 
tubnIeB  of  Henle  ;  in  the  intter  the  lumen  is  distinct,  and  the  cells 
form  a  flattened  layer  thickened  here  and  there  by  the  presence  of 
nuclei ;  in  the  former  the  cells  approximate  in  character  to  those 
of  the  convoluted  tube,  and  although  the  whole  tube  is  wider  than 
the  descending  limb  the  lumen  is  much  narrower. 

The  Malpigbian  capsule  encloses  a  vascular  tuft  called  the 
llonsmlllB,  the  tuft  and  capsule  toffether  constituting  the  U&l- 
pll^'^HB  bod7.  These  little  spheroidal  bodies  are  found  only  in 
the  cortical  substance  of  the  kidney,  and  form  the  most  distinctive 
feature  of  the  stracture  of  the  organ.  Two  vessels  are  connected 
with  each  Malpighian  body,  one  entering  it,  afferent  vwsal,  and 
the  other  leaving  it,  efferent  Teasel ;  the  glomerulus  and  its  vessels 
resemble  in  appearance  fmit  supported  on  its  stalk.  The  capsule  is 
lined  by  a  flattened  epithelium,  which  ma^  also  be  traced  on  to  the 
surface  of  the  glomeriilus,  being  most  distinct  in  the  latter  situation 
where  the  capsule  opens  into  the  convoluted  tube.  The  epithelial 
cells  both  in  the  unniferous  tube  and  capsule  are  supported  by  a 
basement  membrane  formed  of  flattened  epithelial  cell& 

Blood-T«aB«lS.— The  renal  artery,  denved  from  the  aorta,  enters 
the  kidney  between  the  vein  and  ureter,  and  divides  into  four  or  five 


Fio.  4«,— Plin 
a.  Interlobuli 
u-CflFT  giving  off  ■vTcnl  iLffarvDt  *e»- 
hU.     t.  An  AfFennt  twig  to  tht  capU- 
UiT   tuft   cunUlaed   In    Uis   Umlpl- 


uS^  It 


inllarDiu  nibe  u 


UmhU- 


ElTnHit  maela ;  Uut  which  proctsda 
trotD  tha  HilplKhliiii  bodj  1*  inuUn 
than  tha  oornapoDdlng  artary. 
The  capUlarr  plaxiw,  nunJlytng ' 
urlnltaroiu  tuba.  Thla  plaxna  n 
Ita  blood  /rom  tha  uaraDt  t 
1, 1 ;  ud  tnnmiu  It  to  tha  bim 
tha  ransl  vein,  p. 


large  trunks  which  pass  between  the  papille  to  enter  that  portion  of 
the  cortical  substance  placed  between  the  pyramids  of  the  medulla ; 
here  they  divide  and  subdivide,  and  give  off  small  branches,  which 
communicate  across  the  bases  of  the  pyramids  so  as  to  form  imper- 
fect arches  between  the  cortical  and  medullary  substance.  From 
these  arches  are  given  off  Interlohnlar  arteries,  placed  between  the 
pyramids  of  Ferrein,  and  giving  off  afferent  vessels  on  each  side  to 
the  Malpighian  bodies.  In  the  Malpighian  body  the  afferent  artery 
divides  into  from  five  to  eight  btanches,  and  each  of  these  branches 
into  a  bundle  of  capillaries,  and  the  latter,  reuniting  in  the  same 


j^  -naSKLB  OT  THB  KIDNKT8. 

maimer,  ootiatitute  the  efftrtM  ttttel  Tbe  tifftr&tU  vt\twi,  qnitting  the 
Ualpighian  body  hj  the  aide  of  the  afferent  arterj,  divides  into 
capiilarr  Teasels,  which  fonn  a  rich  capillary  plexus  thiooghoot  i1m 
whole  oi  the  cortical  sobMance,  and  eTenCtuUf'  temunate  in  the 
nnal  veini.  Those  efferent  vessels  which  &re  nearest  to  the  haae  cl 
the  Dvramida  take  a  strai^t  oootm  (aTteriofo  raeto)  between  the 
tobim  recti,  and  giving  km  but  few  branches  in  tbeir  conm,  sltD 
pass  into  a  capilhvy  plains  which  BiuTonnda  Uie  tuboli  and  lenni- 
nate«  in  the  vtiada  rtda.  The  renal  artery  also  gives  off  brandxi 
to  the  capsule  of  the  kidney  which  onastonuMe  freely  with  hnnchea 
of  the  lumbar  arteriea. 

The  tbLu  of  the  kidney  commence  at  the  anrfaee  by  minsle 
wnvergiog  venulea,  the  rtamted  Tnnnnln.  in  the  cortical  sabataMe 
where  they  form  the  istarloboUr  TbIu,  uid  in  the  pyramids  d 
Ualfughi,  where  they  constitute  the  tbuvIs  rocte ;  proceeding 
from  these  three  aounva,  thtj 
nnits  to  form  the  branches  it 
the  renal  vein,  which  tenni- 
nates  in  the  vena  cava  br  ■ 
«  single  large  tmnk  at  each  side; 
the  left  denal  rein   i«ceiTins 


way  L 

tvn.  The  l}ia^iatie  T 

accompany   the    deep   blocd- 
-Tnurena  mmMan  ihimcii  x  Mil-   ^~e8sel^  and  terminate  in  the 
imid.    a,  ■,  ODiwtiiui  taboia  lumbar  ^anda 

b;  su  caiu.   c,  c  AKBnding  Umb  wtth  the    renal    plexns,    which  u 

tiick  p-nukr  aJi.  _  ■*.  *.  TnauTrrt  ■«-    formed     paiilv    by    the    »oUt 

Slanchnic  nerve.  The  renal  pleins  gives  branches  to  the  speimadc 
ems,  and  branches  which  accompany  the  nreten :  hence  the 
morbid  sympathies  which  exist  between  the  kidney,  ureter,  and 
testicle ;  and  by  commnnications  with  the  solar  plexus,  with  iLc 
stomach  and  diaphragm,  and  indeed  with  the  whole  system. 

Dttartubnlar  Btranuk — Tbe  tubnlea  and  vessels  of  the  kidney 
an  held  together  and  iupported  by  very  fine  connective  tissne,  that 
in  the  nei^bouriiood  of  the  veseels  and  aroimd  the  Ualpi^im 
bodies  bein^  fibrous  in  its  character.  The  stroma  is  more  abunlant 
in  the  oortical  than  in  the  medullary  portion,  and  is  there  chiel^ 
formed  of  connective-tissne  corpnsclea. 

The  eafitr  of  ths  Udnay  is  occupied  by  a  membranous  bsA 
tbe  pttMa  mi^ft,i(WOa  ^^*s  ^  Vann  ^ociMsea,  the  inftmn- 

|pi1.   one  f OT  CftC^  wiSreTOi.'rj ,  wA  ■sutWj^TiiASBt ■*  -■• 

Mid  tte  inIuD^\«ii»  ^■«*t«  mriisa  -        * 
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embrace  the  papillae  and  form  a  separate  pouch  around  each ;  the 
calyx  beins  firmly  attached  to  the  base  of  the  papilla  and  continuous 
with  the  fibrous  capsule.  Externally  the  sac  of  the  pelvis  renalis 
contracts  into  its  excretory  duct,  the  ureter. 

Ureter. 

The  ureter  (odp^ta,  I  pass  water)  is  a  membranous  tube  of  about 
the  diameter  ol  a  goose-quill,  and  nearly  eighteen  inches  in  length, 
continuous  superiorly  with  the  pelvis  of  the  kidney,  and  con- 
stricted inferiorlv,  where  it  lies  m  an  oblique  direction  between 
the  muscular  and  mucous  coat  of  the  base  of  the  bladder,  and  opens 
on  its  mucous  surface.  Lving  along  the  posterior  wall  of  the 
abdomen,  it  is  situated  behind  the  peritoneum,  and  is  crossed  by 
the  spermatic  vessels ;  in  its  course  downwards  it  rests  against  the 
antenor  surface  of  the  psoas,  and  crosses  the  common  iliac  artery  and 
vein,  and  then  the  external  iliac  vessels.  Within  the  pelvis  it 
croesea  the  hypogastric  cord  and  vas  deferens  in  the  male  ;  and  runs 
by  the  side  of  the  cervix  uteri  and  upper  part  of  the  vagina  in  the 
female.  There  are  sometimes  two  ureters  to  one  kidney.  The 
ureter,  the  pelvis,  the  infundibula,  and  the  calices  are  composed  of 
three  coats,  external  or  fibrous,  middle  or  muscular,  and  internal  or 
mucous.  The  flbrous  coat  consists  of  condensed  areolar  tissue, 
intermingled  with  fine  elastic  fibres.  The  muBCUlax  coat  is  made 
up  of  muscular  fibres  of  the  smooth  kind,  disposed  in  two  layers, 
external  longitudinal,  and  internal  circular ;  while  towards  the 
bladder  there  are  besides  internal  longitudinal  fibres.  The  muscular 
coat  is  thick  in  the  ureter  and  pelvis  renalis,  thin  on  the  calices,  and 
ceases  altogether  at  the  attachment  of  the  latter  to  the  papillae. 
The  mucous  coat  is  thin,  vascular,  and  without  villi ;  on  the 
papillae  it  is  connected  with  the  substance  of  the  pyramids,  and  is 
continuous  with  the  uriniferous  tubuli,  while  inferiorlv  it  becomes 
blended  with  the  mucous  membrane  of  the  bladder.  The  epithelium 
of  the  mucous  coat  is  thick,  and  composed  of  several  layers  of 
nucleated  cells,  which  are  smadl  and  .round  next  the  membrane ;  of 
larser  size  and  cvlindrical  or  pear-shaped  in  the  middle  ;  and  large 
and  cubical  at  the  surface,  sometimes  measuring  ^^  of  an  inch  in 
breadth,  and  not  unfrequently  containing  two  nuclei.  Many  of  the 
superficial  cubical  cells  are  excavated  on  their  under  surface  into 
little  depressions,  into  which  the  heads  of  the  pear-shaped  cells  of 
the  middle  layer  fit 

PELVIS. 

The  cavity  of  the  pelvis  is  that  portion  of  the  great  abdominal 
cavity  which  is  included  within  the  bones  of  the  pelvis,  below  the 
level  of  the  pectineal  line  and  promontory  of  the  sacrum.  It  is 
bounded  by  tne  cavity  of  the  abdomen  above,  and  by  the  perineum 
below ;  its  internal  parietes  are  formed  in  front,  below,  and  at  the 
sides,  by  the  peritoneum,  pelvic  fascia,  levatoree  ani,  and  obturator 
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muscles ;  and  behind,  bj  the  coecygei  muscles,  sacro-isdiiatic  ligi- 
uients,  pyriformes  muscles,  sacral  plexus  of  nerves,  sscniin,  vA 
coccyx. 

The  viscera  of  the  pelvis  in  the  male  are — ^Ihe  urinary  bkdder, 
prostate  gland,  vesiculse  seminales,  and  rectum. 

URINABY  BLADDER. 

The  bladder  is  a  hollow  membranous  yiscns,  triangolar  and 
flattened  against  the  pubes  when  empty,  ovoid  when  distended, 
situated  behind  the  puoes  and  in  front  of  and  upon  the  rectum.  It 
is  larger  in  its  vertical  diameter  than  from  side  to  side ;  and  its 
long  axis  is  directed  from  above,  obliquely  downwards  and  bid- 
wards.  It  is  divided  into  body,  fundus,  base,  and  neck.  The  body 
comprehends  the  middle  zone  of  the  organ ;  tiie  simimit  or  snpeiior 
ftmdns,  its  upper  segment;  the  haSe  or  inferior  ftmdus,  ^ 
lower  broad  extremity  which  rests  on  the  rectun[i ;  and  the  ned, 
the  narrow  constrictea  portion  which  is  applied  against  the  prostate 
gland. 

It  is  retained  in  position  by  ligaments  which  are  divisible  into 
true  and  false  :  the  fane  ligaments  are  five  in  number,  two  anterior, 
two  lateral,  and  the  cord  of  the  urachus ;  the  fidse  ligaments  are 
folds  of  the  peritoneum,  and  are  also  five  in  number,  two  posterior, 
two  lateral,  and  one  superior. 

The  anterior  ligaments  are  formed  by  the  recto-yesical  fascia  in 
its  passage  from  the  inner  surface  of  the  pubes  at  each  side  of  the 
symphysis  to  the  neck  of  the  bladder  and  prostate  gland. 

The  lateral  ligaments  are  also  formed  oy  the  recto- vesicsl  fascia 
in  its  passage  from  the  levatores  ani  muscles  to  the  sides  of  the 
prostate  gland  and  neck  of  the  bladder. 

The  ligament  of  the  nrachns  is  a  fibrous  cord  resulting  from  the 
obliteration  of  a  tubular  canal  (urachus^  existing  in  the  embrya  It 
proceeds  from  the  summit  of  the  bladder,  and  ascends  along  the 
tinea  alba  to  the  umbilicus. 

The  posterior  false  ligaments  are  the  folds  of  peritoneum  fonned 
at  each  side  of  the  pelvis  by  the  obliterated  hypogastric  artery; 
these  folds  also  contain  the  ureters,  and  the  vessels  and  nerves  of 
the  bladder. 

The  lateral  fklse  ligaments  are  formed  by  the  passage  of  the 
peritoneum  from  the  side  of  the  pelvis  to  the  side  of  the  bladder. 
The  obliterated  hypogastric  artery  lies  along  the  line  of  reflection 
of  the  membrane. 

The  superior  or  suspensory  false  ligament  is  the  fold  of  peri- 
toneum caused  by  the  prominence  of  the  cord  of  the  urachus  and 
the  cords  of  the  obliterated  hypogastric  arteries. 

Structure. — The  bladder  is  composed  of  four  coats,  external  or 
serous,  muac^at^  «x«olax^  ojcid  mucous. 

The  BetOT&a  COa^  Vs^g«a^«^-,«5A^«v^^^:tRrai.^^^  it 

invests  tiie  poa\«not  «vsxWfc  «sw^  ^^^'^^  ^^  SiaA>^w^^^T^\»s8sw  ^is*ss^ 
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Opposite  the  point  of  termination  of  the  ureters  to  its  summit, 
whence  it  is  guided  to  the  anterior  wall  of  the  abdomen  by  the 
hypogastric  cords  and  urachus. 

.  The  mnscnlar  coat  consists  of  three  layers,  external  or  longitu- 
dinal, middle  or  circular,  and  internal,  which  is  also  loncitudinaL 
The  external  layer,  or  detrusor  nrinsB,  consists  of  parallel  longi- 
tudinal fasciculi  which  take  their  origin  from  the  anterior  ligaments 
of  the  bladder,  thence  named  tendons  of  the  detrusor  urinse ;  they 
spread  out  upon  the  upper  surface  of  the  prostate  gland  and  ascend 
upon  the  anterior  surface  of  the  bladder  to  the  fundus,  where  they 
are  inserted  into  the  subserous  tissue,  some  being  continuous  with 
the  longitudinal  fibres  of  the  posterior  surface  of  the  organ,  and 
others  prolonged  upon  the  urachus.  The  longitudinal  fasciculi  of 
the  posterior  surface  and  sides  of  the  bladder,  attached  superiorly  to 
the  subserous  tissue,  and  partly  continuous  with  those  of  the 
opposite  aspect,  while  some  are  prolonged  upon  the  urachus,  are 
attached  inferiorly  to  the  prostate  gland,  those  in  the  middle  line 
being  lost  in  the  deep  muscular  layer  of  the  neck  of  the  bladder. 
The  detrusor  urinae  is  thickest  on  the  anterior  surface  of  the  bladder ; 
it  communicates  by  an  interchange  of  fasciculi  with  the  middle 
layer,  and  in  the  female  its  posterior  fibres  are  inserted  into  the 
vagina.  The  middle  layer  consists  of  circular  fibres  which  are 
most  numerous  at  the  cervix,  where  they  form  a  moderately  thick 
Btratum,  the  sphincter  vesicSB,  and  are  then  continued  onwards 
around  the  prostatic  urethra.  The  internal  layer  (submucous 
layer;  Ellis),  thinner  than  the  preceding,  is  composed  of  fibres  which 
are  oblique  and  scattered  in  the  fundus  and  body  of  the  bladder,  but 
become  longitudinal  in  its  lower  part  and  base,  and  are  continued 
through  the  cervix  and  along  the  urethra  to  its  termination  at  the 
meatus  urinarius.  At  the  base  of  the  bladder  this  layer  is  strength- 
ened by  the  longitudinal  fibres  of  the  ureters,  which,  after  per- 
forating the  external  and  middle  muscular  layer,  spread  out  m  a 
radiated  manner  and  are  continuous  with  the  internal  longitudinal 
layer,  the  increment  of  fibres  in  this  situation  constituting  the  mus- 
cles of  the  ureters.  The  three  muscular  layers  communicate  with  each 
other  by  means  of  a  frequent  interchange  of  fasciculi,  and  are  thus 
enabled  to  act  in  unison  as  a  single  muscle.  In  the  trigone  the 
radiating  fibres  of  the  ureters  have  a  transverse  direction,  and  the 
muscular  structure  is  intermingled  with  areolar  and  elastic  tissue. 

The  areolar  or  submucous  coat  is  the  thick  layer  of  areolar 
tissue  interposed  between  the  mucous  and  muscular  coat,  and  form- 
ingthe  bond  of  union  between  them. 

The  mucous  coat  is  thick  and  smooth,  of  a  pale-rose  colour,  and 
exactly  moulded  on  the  muscular  coat,  to  whicn  it  is  connected  by 
the  areolar  coat ;  it  has  no  papillae,  but  numerous  mucous  glands 
which  are  most  abundant  in  the  cervix  and  fundus,  and  are  either 
simple  pyriform  follicles  or  small  aggregations  of  follicles  consti- 
tuting racemose  glands.  The  mucous  membrane  is  continuous 
through  the  ureters  with  the  lining  membrane  of  the  uriniferous 
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ducta,  fujii  throngh  the  urethr*  with  that  of  the  eeminiferons  dntts, 
proaUte  gland,  and  Cowpert  gUndi.  It  ia  provided  with  a.  kmi- 
nated  epithelium,  the  deeper  cells  of  which  are  conical  or  fosifom  j 
the  superficial,  Bpheroid&l  or  fl*ttened,  and  of  unequal  aiae.  In  the 
mucous  glands  the  epithelium  i*  columnar.  Tha  mucous  membnoe 
i«  rich  in  vessels,  which  are  most  abundant,  as  are  the  nerves,  in  llx 
cervix  and  fundus ;  the  nerves  are  not  nnmerona. 

On  the  internal  surface  of  the  base  of  the  bladder  ia  a  triangnlsr 
•mootb  plane,  the  trigonum  Teslca  or  vesical  trigone  (fig.  414),  on 


6.  VrUet.  7.  Nssk  of  thahlxldn-.  8,1.  Pelvk  tiacbt:  ths  flbna  inunsdlitclf 
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l^HiijfuUr  HjEfvnNiL  11.  On*  of  Cowpor'a  gUudi  I7I11K  bMUstfa  Ibe  momtnaoiM 
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which  the  mucous  membnne  is  paler  and  thinner  than  the  lecL 
Calculi  rcstiu);;  on  this  part  give  rise  to  much  suffering  on  account 
of  the  greater  number  of  nerves  distributed  to  the  cervix  vesicx. 
The  trigone  is  bounded  at  each  side  hj  the  raised  ridge,  cone- 
spondin;;;  with  the  muscles  of  the  ureters,  at  each  posterior  angle  br 
the  openings  of  the  ureters,  and,  in  front,  b^  a  Might  elevation  of 
the  mucous  membrane  at  the  entrance  of  the  urethra,  called  itniJa 

The  external  surface  of  the  base  of  the  bladder  corre^Minding  with 
the  trigone  ia  bIn  triangular,  and  separated  from  the  rectom  bj  a 


'm 
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thin  layer  of  aieolo-fibrons  membraiie  derived  from  the  recto-vesical 
fascia.  It  ia  bounded  behind  by  the  recto- vesical  fold  of  peritoneum 
and  at  each  side  by  the  vas  deferens  and  vesicula  seminalis,  which 
converge  almost  to  a  point  at  the  base  of  the  prostate  gland.  It 
is  through  this  space  that  the  opening  is  made  in  the  recto-vesical 
operation  for  puncture  of  the  bladder. 

Vesaelfl  and  Kerres. — ^The  oreenes  of  the  urinarv  bladder  are  the 
mtperioT  veMveal,  three  or  four  small  branches  which  proceed  from 
the  commencement  of  the  hypogastric  artery,  previouslv  to  its  com- 
plete obliteration ;  an  infenor  venccU^  from  the  internal  iliaa  The 
latter  is  distributed  to  the  base  of  the  bladder,  vesicuhe  seminales, 
and  prostate  gland.  The  veins  are  numerous  and  of  laige  size,  and 
form  a  plexus  around  the  neck  and  at  the  base  of  the  bmdder  ;  the 
plexus  communicates  with  the  prostatic  plexus  and  hsemorrhoidal 
veins.  The  nerve$  of  the  bladaer  are  oerived  from  the  inferior 
hyx>c)p&Btric  plexuses  and  their  communications  with  the  third  and 
foorth  sacral  nerves. 

PROSTATE  OLAKD. 

The  prostate  gland  (rpofrriyAu,  pneponere)  is  situated  in  front  of 
the  necK  of  the  bladder,  behind  the  trian^lar  ligament  and  pelvic 
fascia,  and  upon  the  rectum,  through  which  latter  it  may  be  felt 
with  the  finger.  It  measures  about  one  and  a  half  inches  across  at 
its  base,  its  width  is  about  an  inch  and  a  quarter,  and  its  depth 
nearlv  ati  inch  ;  it  weighs  from  six  drachms  to  an  ounce.  It  sur- 
rounds the  commencement  of  the  urethra  for  a  little  more  than  an 
inch  of  its  extent,  and  resembles  a  Spanish  chestnut  both  in  sixe 
and  form ;  the  base  being  directed  backwards  towards  the  neck  of 
the  bladder,  the  apex  forwards,  and  the  flattened  side  towards  the 
rectum.  It  is  retained  firmlv  in  position  by  the  anterior  and  lateral 
lisaments  of  the  bladder,  and  by  a  process  of  the  recto- vesical  fascia, 
which  forms  a  sheath  around  it  It  consists  of  three  lobes,  two 
lateral  and  a  middle  lobe  or  isthmus ;  the  lateral  lobes  are  distin- 
ffuished  by  an  indentation  at  the  base  of  the  pland,  and  a  slight 
nuTow  on  its  upper  and  lower  surface.  The  third  lobe  or  isthmus 
is  a  small  transverse  band  which  passes  between  the  two  lateral 
lobes  at  the  back  part  of  the  under  surface  of  the  organ ;  it  is 
ffenerally  imperfectly  marked  in  the  normal  state  of  the  gland,  but 
becomes  evident  when  enlarged  ;  when  prominent  it  corresponds  to 
the  elevation  at  the  neck  of  me  bladder  called  the  uvula, 

Stmcture. — In  structure  the  prostate  is  composed  of  smooth 
muscle  and  glandular  tissue,  the  latter  being  not  more  than  one- 
third  or  one-jfburth  of  the  whole,  and  consisting  of  from  thirty  to 
fifty  compound  racemose  glands,  of  a  pyriform  shape.  It  is  of 
a  greyish-red  colour  and  dense  in  texture,  splits  easily  in  the  course 
of  its  ducts,  and  is  surrounded  by  a  proper  fibrous  covering,  and  by 
a  plexus  of  veins  enclosed  in  a  sheath  derived  from  the  recto- vesical 
fascia.    Its  secretion  is  poured  into  the  prostatic  portion  of  Uie 
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urethra  by  fifteen  or  twenty  excretory  dacta.  The  ducts  of  Ihe 
lateral  lobes  open  into  the  urethra  at  e«ch  ride  of  the  rem  mon- 
tanum ;  thoee  of  the  third  lobe  open  upon  and  behind  the  Ten. 
The  urethra,  in  passing  throi^h  tae  prostate,  lies  ooe-thiid  ne*rer 
its  upper,  than  its  lower,  surface. 

The  uteiiH  of  the  prostate  are  small  and  derived  from  the  in- 
ferior vesical  and  middle  hemorrhoidal ;  they  distribute  numerom 
capillaries  to  the  glandular  structure  of  the  organ.  The  Tains  form 
B  rich  plexus  in  the  Bubmucous  tissue  of  the  nrethta,  and  another 
of  larger  vessels  on  the  eiterior  of  the  gland ;  the  latter  receirei 
from  tne  front  the  veins  of  the  peni^  and  terminates  in  the  vesicil 
plexus. 

TEBIOULf  SEHINALES. 

On  the  under  surface  of  the  base  of  the  bladder,  and  converging 
towards  the  base  of  the  prostate  ^nd,  are  two  lobulated  and  some- 
what pyriform  bodies,  about  two  inches  in  leneth,  the  veaicnla 
seminales.  Their  upper  surface  is  ia  contact  with  the  base  of  the 
bladder ;  the  under  side  rests  on  the  rectum,  separated  only  bv  tb« 
rectc-vesical  fascia ;  the  laiver  extremities  are  directed  backwaidi 
and  outwards,  and  the  smiLlIer  ends  almost  meet  at  the  base  of  the 
prostate.  They  enclose  between  them  a  triangular  apace,  which  ii 
Fio.  4io.-Po«BrtOTup«t  bounded  posleriorly 

ofthein»iei^d«r:tiis  J  by  the  recto-vesio^ 

m'^  ^lldwto  «h^  1  ^"'^  of  peritoneum, 

Ef^K'i-;:,;;     ,,JI^^       with  a.  trigoyum 

terior  fuDdiu  or  lua.  \^Bmili^^^  r         ^^Mcgi  on  the  mte- 

i.  Vmchu^  5,  i.  U»-  iDmlinAi  ■^°''  "t  the  bladder. 
6.  v™  d«f«-  imVMfVlliHl  Each  vedcula  ia 
formed  by  the  cou- 
Tolntiona  of  a  siogle 
I  tnbe,  which  gives 
I  off  aeveral  irr^lar 
I  ccecal  sacculi  and 
I  branches.  It  is  en- 
closed in  a  thin 
fibrous  membrsii«, 
and  is  constricted 
beneath  the  isthmus 
of  the  prostate  gland 
mto  a  Bmsll  excretory  duct  The  ns  dcfwrai,  somewhat  enlaroed 
""  1  ^'^"'''**^'  •'«»  along  the  inner  border  of  each  vericuK  and  ia 
included  in  ila  fibrous  investment  It  communicates  with  the  duct 
of  the  vesicula  beneath  the  isthmna  of  the  prostata,  and  fonna  the 
ejaculatory  duct 

The  e^ftetilaVn^  taiA.  S&  v^>a.t.  Ibiee-qnarters  of  an  inch  in 
length,  &tii  TvmiaTi%loT««siv^a*-^»*-'««*^'*it>«»vASiaii(W!aUle 

and  the  iathmVia^SML  "CttMx.\iawiS^'i>a'oawa'&.'^«L-*'£ra.-nissM,»issi^ 
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ox)eiis  on  the  mucous  membrane  of  the  urethra,  by  the  side  of  or 
within  the  aperture  of  the  sinus  pocularis. 

The  yesiculse  seminales  and  vasa  deferentia  are  partly  covered 
In  by  a  muscular  layer,  emuffrusar  vesimUm  et  ductus  semincuis  (Ellis) ; 
which  is  brought  into  view  on  raising  the  recto-vesical  fascia.  This 
muscular  layer  consists  of  transverse  and  longitudinal  fibres,  the 
tfxmsverse  fibres  bein^  the  most  superficial,  and  continuous  with  the 
posterior  border  of  tibe  prostate  gland  ;  the  longitudinal  fibres  lyine 
in  contact  with  the  vesiculse  and  vasa  deferentia.  The  longitudinal 
fibres  form  a  continuous  fleshy  plane  for  the  space  of  half  an  inch 
behind  the  prostate,  and  are  prolonged  for  a  short  distance  back- 
wards on  the  vesiculae  and  vasa  deferentia,  lying  chiefly  along  their 
borders ;  while,  anteriorly,  the  fibres  accompany  the  ejacmatory 
ducts  to  the  termination  of  the  latter  in  the  urethra,  and  are  con- 
tinuous with  the  internal  longitudinal  coat  of  the  prostatic  urethra. 

In  stmctnre  the  vesiculae  seminales  are  composed  of  three  coats : 
external,  a  thin  fibrous  membrane,  made  up  of  condensed  areolar 
tissue ;  middle^  a  musculax  coat,  consisting  of  smooth  muscular 
fibres  arranged  in  two  layers,  longitudinal  and  circular ;  and  iiUer- 
naif  a  thin  mucous  membrane,  vascular,  marked  by  a  delicate 
reticulation  of  ridges  and  alveoli,  and  coated  with  a  squamous  epi- 
thelium of  cells  containing  yellowish  pigment  granulea  Opening 
on  to  the  surface  of  the  mucous  membrane  are  a  large  number  oi 
tubular  glands,  which  give  to  its  surface  a  brownish-yellow  colour. 
The  vesiculae  are  covered  externally  and  their  convolutions  held  to- 
gether by  a  thin  membrane  of  areolar  tissue,  and  they  are  further 
invested  by  the  recto-vesical  fascia,  and  the  muscular  stratum  already 
described. 

MALE  OBQANS  OF  GENERATION. 

The  organs  of  generation  in  the  male  are — the  penis  and  testicles, 
with  their  appendages. 

PENIS. 

The  penis  is  divisible  into  a  body,  root,  and  extremity.  The 
bodjr  is  surrounded  by  a  thin  integument,  which  is  remarkable  for 
the  looseness  of  its  connection  with  the  deeper  parts  of  the  organ, 
and  for  containing  no  adipose  tissue.  The  root  is  broad,  and  firmly 
adherent  to  the  rami  of  the  pubes  and  ischium  by  means  of  two 
strong  processes,  the  crura,  and  connected  to  the  symphysis  pubis 
by  an  elastic  fibrous  membrane,  the  susj^xisory  ligament.  The 
extremity  or  glans  penis  resembles  an  obtuse  cone,  somewhat  com- 
pressed from  above  downwards,  and  of  a  deeper  red  colour  than  the 
surrounding  skin.  At  its  apex  is  a  small  vertical  slit,  the  meatus 
urinarius,  which  is  bounded  by  two,  more  or  less  protuberant, 
labia ;  and,  extending  backwards  from  the  meatus,  a  grooved  raph6, 
to  which  a  loose  fold  of  mucous  membrane,  the  franum  pmputii, 
is  attached.    The  base  of  the  glans  is  marked  by  a  projecting  collar, 


I,  upon  whidt  we  Men  «  number  ot  sniaU  p^- 
>  |ifn'*"V  odoriCam  TtmhiL     Behind  0* 


the  eomtt  gludii,  npo 

larr  eleT^tioiu,  the  glM 

corona  is  a.  deep  foam,  fiai&  fl*'J<"  (cazriz),  boosded  by  a  cueolv 
fold  of  inl^janient,  gnpaeOi  which,  in  the  coUanaed  itate  of  fti 
oi^n,  may  be  drawn  oTct  the  glaiu,  bat,  in  iu  dUtended  state,  li 
obuteratad,  and  Krvea  to  facilitate  its  enUiKemeut.  The  intend 
auHace  of  the  pnpnoe  ia  lined  by  mncoiu  membrane,  coveied  hj  > 
thin  epithelium ;  this  membnne,  on  naching  tiw  cervix  gUndi«,  ii 
reflected  over  tiie  ^law,  •nd,  at  tlta  me«tn«  arinarin^  ia  eootiniiagi 
with  the  mncotu  hnina  of  the  nrethra.  The  mncooa  membnne  om 
the  giant  u  devoid  of  glands,  is  V«I7  Gnnly  adherent  to  cnhjucitf 
•tnictnrea,  and  is  atndded  over  with  a  unmber  of  reiy  fine  paplk; 
it  is  rerj  nacnlai,  and  extaemelj  sensitive. 

The  BOMlflGlal  bMia  of  the  penis  ia  thin,  and  ita  areolar  rtnw- 
tnre  free  frnm  fat ;  it  is  continnons  with  thk  saperfieial  faada  of  tht 
abdomen  abont,  and  with  the  daitoa  and  mperficial  fascia  of  the 
perineum  below. 

The  mipemoiy  Ucuumt  of  the  penis  ii  an  elastic  fibroni  men' 
brane  of  triangular  ^>na,  attached  bj  ita  apex  to  the  symdiyai 
pubis ;  and  br  its  base,  to  the  body  m  the  penis.  Near  the  latter 
atuchment  it  sepantea  into  two  layers,  to  ^ve  fsaage  to  the  dmiJ 
veswls  and  nerves  of  the  penis. 

The  penis  is  composed  of  the  corpuM  eavtnutmm  and  Mrpu 
tpontriMim,  and  contains  in  ita  interiitf  the  longest  pcotion  of  tfat 
nretlkta. 

The  conxu  c&TonioraiB  is  distinguished  into  two  lateral  potiwi 
(corpora  caremora)  by  an  imperfect  septum  and  a  superior  and  in- 
'Is  divided  posteriorly  into  two  cmra.    It  is  firmlv 
adherent,  by  means  of  its  crura,  to  the  nmi 
of  the  pubea  and  inchium ;  and  each  cm, 
previously  to  its  jnnciion  with  its  fellow,  pre- 
sents a  slight  enlargement,  which  was  niinfJ 
by  Kobell,  the  bolh.    The  o^ds  caTeraoeiiBi 
fumis,  anteriiM^y,  i  single  rounded  extremity, 
which  is  received  into  a  fosra  in  the  bu*  of 
the  flans  ;   the  superior  groove   lodpes  the 
dorsal  vessels  of  the  penia,  and  the  inferior 
V  receives  the  corpus  apongioeum.     Its  fibrouE 

ho  4I'-tTT™**'"**""  tunic  is  thick,  elastic,  and  extremely  firm,  and 
.,.._  .^.^  jf^Dimi  seiuls  a  number  of  fibrous  handsaud  cordi 
■mr:r.  1  l>nn^  dwt*  (irabeculfc)  inwards  from  the  inferior  groove, 
An^^^^^'lttom^  which  cross  the  interior  in  a  radiating  dirtt 
i-Ktiiuiiinsa.  6.  Cn-  tion,  and  are  inserted  into  the  inner  walls  of 
On.  MiT>«i[hi«i   bj    the  tunic    These  trabeeulK  are  most  abun- 

rani^eil  vertioally,  tide  by  side,  somewhat  like  the  teeth  of  a  comb, 
uiil  cviUJt\\n\e  \h«  \\a\«i!feet  partition  of  the  corpus  cavemomm, 
«\Wil  MlAnm  vwittsUnnnA.  '^^wj^m&.S&TonKwn^lieteat  its 
inwteriot  lb«n  to^wia !»»  »».x»»'«  ^»- 
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The  tunic  of  the  corpus  cavemosum  consists  of  two  layers  of 
fibrous  fasciculi :  the  external  being  longitudinal  and  forming  a  kind 
0f  close  net  by  the  frequent  interchange  of  their  fibrous  bundles ; 
tfie  internal^  less  thick,  bein^  disposed  in  a  circular  direction,  and 
eonstituting  the  septum  pectmiforme.  From  its  anterior  extremity 
it  gives  off  small  nbrous  bands,  which  are  prolonged  into  the  sal)- 
stimce  of  the  glans  penis.  The  cavity  of  the  corpus  cavemosum  is 
oc^pied  by  the  spongv  mass  of  its  erectile  tissue. 

Tne  eorpos  spon^osiun  is  situated  along  the  under  surface  of 
the  corpus  cavemosum,  in  its  inferior  groove.  It  commences  by  its 
posterior  extremity  between  and  beneath  the  crura  penis,  where  it 
forms  an  enlargement,  the  bulb,  and  terminates  anteriorlv  by 
another  expansion,  the  glans  penis.  Its  middle  portion,  or  body, 
is  nearly  cylindrical,  and  tapers  j;radually  from  the  posterior  to  the 
anterior  extremity.  The  bulb  is  adherent  to  the  triangular  liga- 
ment by  means  of  a  prolongation  of  fibrous  membrane ;  in  the  rest 
of  its  extent  the  corpus  spongiosum  is  attached  to  the  corpus  caver- 
noeum  by  areolar  tissue,  and  by  veins  which  pass  upwards  to  reach 
the  dorsal  vein.  It  is  composed  of  erectile  tissue,  enclosed  in  a 
dense  fibrous  la^er  much  thinner  than  that  of  the  corpus  cavemo- 
sum, and  contains  the  spongy  portion  of  the  urethra,  which  lies 
nearer  its  upper  than  its  lower  walL  The  bulb  shows  a  tendency  to 
division  into  two  lobes,  an  appearance  which  is  due  to  the  existence 
of  a  thin  longitudinal  septum  in  its  interior. 

The  fibrous  tunic  of  the  corpus  spongiosum,  unlike  that  of  the 
corpus  cavemosum,  consists  only  ol  circular  fibres  which  are  re- 
flected inwards  along  the  middle  line,  forming  a  septum  which  is 
complete  only  in  the  bulb ;  the  reflected  fibres  of  this  septum  em- 
hnce  the  urethra  through  its  entire  length,  and  exclude  the  latter 
from  the  proper  structure  of  the  corpus  spongiosum. 

Erectile  tissne  is  a  peculiar  cellulo-vascular  structure,  entering 
Ia  considerable  quantity  into  the  composition  of  the  organs  of  genera- 
tion. It  consists  of  bands  of  fibrous  and  elastic  tissue  (with  a  few 
muscular  fibres)  which  pass  from  the  capsule  of  the  organ  into  its 
interior,  and  there  divide  and  unite  in  such  a  manner  as  to  produce 
a  system  of  cavities  communicating  freely  with  each  other.  The 
cavities  are  smaller  in  the  glans  penis,  corpus  spongiosum,  and  cir- 
cumference of  the  corpus  cavemosum  than  in  the  central  part  of  the 
latter,  where  they  are  large  and  dilated  ;  they  are  lined  oy  a  layer 
of  flattened  epithelial  cells,  continuous  with  those  lining  the  arteries 
and  veins.  The  cavernous  spaces  are  at  all  times  filled  with  blood, 
but  become  overcharged  and  distended  during  erection  of  the  organ, 
in  consequence  of  pressure  upon  its  large  veins  retarding  the  venous 
flow.  The  arteries  are  convoluted  in  tne  passive  state  of  the  penis, 
but  straightened  in  its  distended  condition ;  they  terminate  in  large 
capillaries,  which  do  not  form  a  plexus,  as  in  other  situations,  but 
open  directly  into  these  dilated  veins.  Some  of  the  finer  twigs  of 
the  arteries  have  a  peculiar,  twisted,  and  dilated  or  tendril-like 
appearance,  first  described  by  MUller  under  the  name  of  artericB 
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the  blood  into  the  effe- 
rent veins  of  the  penis, 
by  which  it  is  retnmtd 
to  the  general  circola- 

VeswlsandNerrei 
— ^The  arteries  of  the 
penia  are  derived  from 
theititentalpndic;theT 
are — the  arteries  of  the 
bulb,  arteries  of  the 
corpus  cavemoBum.aiid 
donales penia.  Itstviiu 
are  superacial  and  deeji 
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; — iii."  SU^  *nii  converse  on  the 
bofUMd-p-  dorsum  penis,  to  fomi 
largedorsal  vein,whith 
receives  other  veins  from  the  con>tu  cavemosum  and  spongiosum  in 
its  course,  and  passes  backwards  between  two  layers  of  the  ItfW- 
mentum  euspensoriuni,  and  through  the  triangnlar  ligament  beneath 
the  arch  of  tne  pubee,  to  terminate  in  the  prostatic  plexua 

The  lymphAtics  terminate  in  the  upper  group  of  inguinal  gland^ 
while  some  of  the  deeper  lympbaticB  take  the  course  of  the  nrethra 
and  end  in  the  pelvic  glands.    The  nervet  ai     '    '     '  ' 
pudic  nerve,  sacral  plexus,  and  hypogastric  plex 

USETHSA. 

The  urefliTa  ia  "Otifc  TnMsfcwuOTifc  <=a:u^viXED&\sf{,tTam  the  neck 
and  composed  ol  ftaw  Ui«*v*  ^w^*™*  ««!^*^si>-=a™.  «:*k^ 
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muscular  coat  The  mneoiia  coat  is  thin  and  smooth ;  it  la  con- 
tinuous internally  with  the  mucous  membrane  of  the  bladder ; 
externally,  with  tha  investing  membrane  of  the  f^lana ;  cmd  at 
certain  points  of  ite  extent,  with  the  lining  membrane  of  the 
numerous  ducts  which  open  into  the  urethra,  nwnely,  those  of 
Cowper's  glands,  prostate   gland,   vaaa  deferentia,  and  vesiculte 
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the  Uft  at  the  mldfUeUne :  a  pmttm  ot  the  »p 
•een.  Thli  6gan  lito  ladtistv  ths  thlclcnsH 
ccpTp^i*  cuTemoauni,  and  IM  abrupt  tennlbatlon 
ifl.  Lower  aeicraent  of  the  gUni.  19.  Ueatiu  u: 
at-  bulb  of  the  corpu*  eponglosiuu' 

seroinaleB.  It  is  provided  with  a  stratified  squamous  epithelium 
corresponding  with  that  of  the  bladder,  and  has  opening  on  to  its 
nirface  numerons  mucous  recesaea  or  crypts,  and  the  ducts  of  the 
glands  lying  in  the  submucona  tisaue.  The  snbmucons  coat  is 
looee,  ui'd  contains  a  convoluted  vascular  atructure  leaembling  erec- 
tile tiaane ;  it  also  conteina  numerous  racemose  mncons  glands,  which 
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open  on  the  mrbce  of  the  mucoiu  membrane  ^biub  a/  Littrt^ 
The  gkiula  are  moat  abundant  along  the  floor  of  the  nietnn,  eape- 
ciallj  in  the  bulbous  portion.  The  mnaenlar  eCMtt  conniU  of 
circular  fibres,  intermingled  with  areolar  and  elastic  taune,  txA  ii 
continuous  with  the  citcular  mnBcnlftr  layer  of  the  bladder. 

The  urethra  is  about  eight  inches  in  length,  and  divided  inlot 
proetatic,  membranoua,  and  Bpongjr  portion. 

The  proatatic  portion,  a.  litde  more  than  an  inch  in  length,  ii 
situated  in  the  prostate  gland,  about  one-third  nearer  its  upper  thu 
its  lower  Horfoce,  and  extending  irora  its  baee  t«  its  apex.  On  it* 
lower  ciicumferenoe  ot  floor  is  a  longitudinal  ridge  or  cnst,  the 
■ma  moatutam,  or  atnt  y^lHtiftnU ;  and  at  eawh  aide  of  the 
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of  ths  pr»IU«  giud.  a.  Kem- 
bnziouB  porticji  of  the  ur«lhrv. 
b,  b.  Cowpor'i  gUiid.     c,  t.  Aper- 
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11  portion  of  tha 
llreth™.  r,  e.  Upper  lurtacs  of  tbo 
huLb  of  the  corpiu  Hpoiigloeuia.  /, 
/,  Cnin  peuis.  g,  g.  Cornu  aTer- 
noauin.    *.  SpoDgj  porumi  of  the 


II  shatkiw  fossa,  the  prostatic  Blnna,  in  which  are  seen  the 

roUB  openings  (15  to  20)  of  the  prostatic  ducts. 
The  vcru  montanum  is  most  prominent  in  the  centre ;  and  im- 
meiiiately  in  front  of  the  prominent  part  is  the  opening  of  a  mull 
ca^cal  sac,  the  sinus  pocolaris,  or  vesicnlft  prostatica,  This  ssc 
is  the  homologue  of  the  uterua  ;  it  is  nearly  half  an  inch  in  length, 
eitends  buck  beneath  the  third  lobe  of  the  prostate,  and  by  its 
approach  to  the  surface  contributes  to  the  prominence  of  the  Ten 
montanum.  Its  walls,  of  a  yell 0 wish- white  colour,  are  composed  of 
areolar  and  elastic  tissue,  mingled  towards  its  fundus  with  emoolh 
muscular  fibre,  and  it  ia  lined  within  by  a  laminated  epithelium, 
the  surface  layer  being  formed  of  flattened  cells.  The  eitxnlattay 
dUGte,  emelo^^  in  longitudinal  smooth  muscular  fibre,  take  their 
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course  forward  by  the  side  of  the  sinus  pocularis,  and  terminate 
within  its  aperture  by  slit-like  openings. 

The  prostatic  portion  of  the  urethra,  when  distended,  is  the  most 
dilated  part  of  the  canal ;  but,  excepting  during  the  passage  of 
urine,  is  completely  closed  by  its  muscular  tissue.  The  veru  mon- 
tanum  contains  erectile  and  muscular  tissue,  and  it  is  believed  that 
its  distention  may  prevent  the  semen  passing  back  into  the  bladder 
during  emission. 

The  membranons  portion,  the  narrowest  part  of  the  canal,  mea- 
sures about  three  lines  in  diameter,  and  is  aoont  three-quarters  of 
an  inch  in  length  along  its  upper  wall,  and  half  an  inch  on  its 
lower.  It  extends  from  the  apex  of  the  prostate  gland  to  the  bulb 
of  the  corpus  spongiosum,  and  passes  through  the  triangular  liga- 
ment. Its  coats  are — the  mucous  membrane,  circular  muscular  coat, 
and  compressor  urethrse  muscle.  The  submucous  tissue  is  richly 
supplied  with  vessels. 

The  spongy  portion,  about  six  inches  in  length,  forms  the  rest 
of  the  extent  of  the  canal,  and  is  lodged  in  the  corpus  spongiosum 
from  its  commencement  at  the  triangular  ligament  to  the  meatus 
urinarius.  It  is  narrowest  in  the  body,  and  dilated  at  each  ex- 
tremity, posteriorly  in  the  bulb,  where  it  is  named  the  bolbons 
portion,  and  anteriorly  in  the  glans  penis,  where  it  forms  the  fossa 
naTlcnlaris.  The  meatus  urinarius  is  the  most  constricted  part  of 
the  canal ;  so  that  a  catheter,  which  will  enter  that  opening,  may 
be  passed  freely  through  the  whole  extent  of  a  normal  urethra. 
Opening  into  the  bulbous  portion  are  two  small  excretory  ducts 
aoout  an  inch  in  length,  which  may  be  traced  backwards,  between 
the  coats  of  the  urethra  and  the  bulb,  to  the  under  part  of  the  mem- 
branous portion  behind  the  triangular  ligament,  where  they  originate 
in  two  small,  lobulated,  and  somewhat  compressed  glands,  of  about 
the  size  of  peas,  Oowper's  glands.  These  glands  are  enclosed  in 
a  thin  capsule,  their  glandular  structure  being  held  together  by 
areolar  tissue  and  smooth  muscular  fibre ;  smooth  muscular  fibre 
is  also  found  as  a  longitudinal  layer,  around  their  excretory  ducts. 
They  are  situated  immediately  beneath  the  membranous  portion 
of  the  urethra,  and  are  enclosed  by  the  lower  segment  of  the 
compressor  urethrae  muscle,  so  as  to  be  subject  to  muscular  com- 
pression. On  the  whole  internal  surface  of  the  spongy  portion  of 
the  urethra,  and  especially  along  its  lower  surface,  are  numerous 
small  openings  of  lacunte,  and  the  apertures  of  mucous  glands 
situated  in  the  submucous  areolar  tissue  (glands  of  Littrf).  The 
openings  of  the  lacunae  are  directed  forwards,  and  are  liable  occa- 
sionally to  intercept  the  point  of  a  small  catheter  in  its  passage  to 
the  bladder.  At  aoout  an  inch  and  a  half  from  the  opening  of  the 
meatus,  in  the  upper  wall  of  the  urethra,  one  of  the  lacunae  is 
generally  found  much  larger  than  the  rest,  and  is  named  the  lacuna 

magna* 
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TESTICLES. 

The  testicles  aie  two  small  glandular  organs  suspended  horn  tbe 
abdomen  by  the  spermatic  cords,  and  enclosed  in  an  external  tegu- 
mentaiT  coTerin^  the  scrotum. 

The  SCROTUM  is  distinguished  into  two  lateral  halves  or  hemi- 
spheres bv  a  TtaptA,  which  is  continued  anteriorly  along  the  under 
surface  0^  the  penis,  and  posteriorlj  along  the  middle  line  of  the 
perineum  to  the  anua.  (rf  these  two  lateral  portions  the  left  is 
somewhat  longer  than  the  right,  and  corresponds  with  the  greater 
length  of  the  spermatic  coid  on  die  left  side. 

The  scrotum  is  composed  of  two  layers,  integument,  and  a  prc^ 
covering,  the  dartos :  the  integument  is  thin,  devoid  of  fat,  semi- 
transpaient.  possesses  numerous  lar;^  sebaceous  and  sudoriparoof 
^lands^  is  be^t  with  hairs  which  issue  obliouely  frtnn  the  skin, 
and  have  prominent  roots,  and  has  usually  a  oark  colour  from  die 
pivsenoe  ot  pigment  in  the  epidermis.  The  tunica  dartoB  is  a  ihm 
i^dish  layer  composed  of  unsthped  muscular  tissue  ;  it  fonns  the 
proper  tunic  of  the  scrotum,  and  sends  inwards  a  septum,  teptum 
*r^:4'\  which  divides  the  cavity  into  two  sacs  for  the  two  testicles. 
The  dartos  is  continuous  around  the  base  of  the  scrotum  with  the 
c>mmou  superficial  fascia  of  the  abdomen  and  perineum,  and  in  an 
attenuated  form  is  prolonged  upon  the  penis  to  tne  prepuce. 

The  SPERMATIC  <X)RD  is  the  medium  or  communication 
l^tween  tbe  testicle  and  the  interior  of  the  abdomen  ;  and  is  com- 
f^^ted  of  arteries,  veins*  lymphatics,  nerves,  the  excretory  duct  of 
the  testicle,  and  investing  tunics.  It  commences  at  the  internal 
aUlominal  ring,  where  the  vessels  of  which  it  is  composed  convex^ 
and  passes  obliquely  along  the  spermatic  canal ;  the  cord  then 
escapes  at  the  external  abdominal  ring,  and  descends  through  the 
2Vtv>tum  to  the  posterior  border  of  the  testicle.  The  left  cord  is 
somewhat  longer  than  the  ri^t,and  permits  the  left  testicle  to  reach 
a  lower  level  than  its  fellow. 

The  arteries  of  the  spermatic  cord  are — ^the  spermatic  arterv  from 
the  a^ma :  the  deferential  artery,  accompanying  the  vas  deJeren^t. 
frx^m  the  sui^rior  vesical ;  and  the  cremasteric,  nom  the  epigastric 
artery.  The  spemiatic  Teins  form  a  plexus  which  constitutes  the 
chief  bulk  of  the  cord ;  they  are  provided  with  valves  at  diort  in- 
tervals, and  the  smaller  veiiis  have  a  peculiar  tendril-like  arran^ 
nient,  which  has  obtained  for  them  the  name  of  ffa«r|)aiiiDiRi7bnnkL 
The  lym^bAtics  are  of  lar^  size,  and  terminate  in  the  lumbar 
dan^is^  The  iienres  are  the  spermatic  plexus,  which  is  derived 
frv^m  the  aortic  and  renal  plexus,  the  genital  branch  of  the  genito- 
crural  nerve,  and  the  inguinal  branch  of  the  ilio-inguinaL 

The  TU  deforens.  the  excretory  duct  of  the  testicle,  is  situated 
a\v»n>:x\ie  '^osxetwst  '^T^'a  «►!  \X»\ftTd^  where  it  may  be  distin- 
ijui>Viev\  \>v  \\ie  \iar\  ^'cA  ^sst^N  ^^asi^asscv  -hrNsv^  "Sx  ^isa^B&mciifiates 
to  ibe  tai«rs.    Ix  \s  aX»M^  %.\!^  ^a  ^  >^^  «s»^  -^XaJ^  \s^'^K&^te«».\ 
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its  parieteB  are  thick  and  tou^h,  and  its  canal  &om  one-fourth  to 
one-thiid  the  diameter  of  the  entire  duct  In  stmcture  it  ie  coni- 
poeed  of  three  ooata— an  extenuil  or  flbroas  coat,  which  is  thin  ; 
a  middle  or  mTUCnlar  coat  which  is  remarkable  for  its  thicknese, 
and  conHistB  of  three  lajera  of  smooth  muscular  fibre,  namely, 
external  longitudinal,  middle  circular,  and  internal  longitudinal; 
and  an  intWBal  or  mscona  coat,  the  mucous  membrane  being 
pale  in  colour,  dlBposed  in  longitudinal  plaits,  and  coated  with  a 
squamous  epithelium,  composed  of  cells  containing  yellowish  pig- 
ment granules.  In  the  dilated  portion,  near  its  extremity,  it  presents 
a  reticular  appearance,  like  that  of  the  vesiculte  seminales. 

The  coTormga  of  the  spermatic  cord  are— the  spermatic  fascia, 
cremaster  musde,  and  fascia  propria.  The  spermatic  fascia  is  a 
prolongation  of  the  intercolumnar  fascia,  derived  from  the  borders 
of  the  external  abdominal  ring  during  the  descent  of  the  testicle  in 
the  fffitUB.  The  cremasteric  covering,  erythroid,  is  the  thin  mus- 
•  colar  expansion  formed  by  the  sprewling  out  of  the  fibres  of  the 
cremaster,  which  is  likewise  carried  down  by  the  testicle  during  its 
descent  The  fascia  propria  is  a  continuation  of  the  infundibulifcrni 
process  from  the  transversalie  fascia,  which  immediately  invests  the 
vessels  of  the  cord,  anil  is  also  obtained  during  the  descent  of  the 

The  TEBTIOLE  is  asmalloblongand  rounded  gland,about  an  inch 
and  a  half  in  length,  somewhat  compressed  at  the  sides  and  behind, 
and  suspended  in  the  cavity  of  the  scrotum  by  the  spermatic  cord. 

Its  position  in  the  scrotum  is  oblique,  so  that  the  upper  eitremity 
is  directed  upwards  and  forwards,  and  a  little  ontwards ;  the  lower, 
downwards  and  backwards,  and  a  little  inwards  ;  the  convex  bonier 


lyor.     a.   Tunica   ttlbuginBii.      3    Media 

■urfnco  of  Iho  tunloi  albuglnm.  The  c  t 
iKtremltla.  of  lli«  ye««l.  Iwlow  the  flg.:  e 

to  Ul«  urteriei  and  >ein>'  of  the   organ.     4 

■eminifc^  aiid  Urmiaatiog  h;  a  ilnglc 
ddirt,  the  TB«  redijtn.  CDrrmptiBdlnff  lob- 
uleii  an  aeen  between  the  utbor  fibroua 
mrdg  of  the  modlHtlnum.  6.  UMthm  at 
the  epldldfnila. 

locks  forwards  and  downwards,  and  the  flattened  border  to  which 
the  cord  is  attached,  backwards  and  upwards.  Lying  against  itn 
outer  and  posterior  bolder  is  a  flattened  body  which  follows  the 
course  of  the  testicle,  and  eitends  from  its  upper  t<  its  lower  ex- 
tremis ;  this  body  is  named,  from  its  relation  to  the  testis,  epi- 
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didymis  (^^  upon  ;  Mv/iot,  the  testicle) ;  it  is  divided  into  a  centra] 
part  or  body,  an  upper  extremity  or  globns  nuoor,  and  a  lower  ex- 
tremity, i^obus  ndlior  (cauda)  epididymis.  The  ^obns  major  is 
situated  against  the  upper  end  of  the  testicle,  to  which  it  is  closeh 
adherent  ;  the  globus  minor  is  placed  at  its  lower  end,  is  attadied 
to  the  testicle  by  areolar  tissue,  and  curves  upwards,  to  become  con- 
tinuous with  the  vas  deferens. 

The  testicle  is  invested  by  three  tunics — tunica  vaginalis,  tonia 
albuginea,  and  tunica  vasculosa,  and  is  connected  to  the  inner  sm&a 
of  the  dartoe  by  a  large  quantity  of  extremely  loose  areolar  tisnie 
in  which  fat  is  never  deposited,  but  which  is  very  susoeptil^  ol 
serous  infiltration. 

The  tunica  va^inaliB  is  a  pouch  of  serous  membrane  derivec 
from  the  peritoneum  in  the  descent  of  the  testicle,  and  afterwirdi 
obliterated  from  the  abdomen  to  within  a  short  distance  of  tlM 
gland.  It  is  a  shut  sac,  investing  the  organ,  visceral  portion^  anc 
then  reflected  so  as  to  form  a  bag  around  its  circumference,  ptmda 
portiojL  The  visceral  portion,  tunica  vaginalis  propria,  covers  tb 
surface  of  the  tunica  albuginea,  and  surrounds  the  epididymis,  co& 
necting  it  to  the  testicle  by  means  of  a  duplicature.  Tlie  parieta 
portion,  timica  vaginalis  communis,  is  attached  by  its  externa 
8Uiface,  through  the  medium  of  a  quantity  of  loose  areolar  tissue,  U 
the  inner  sunhce  of  the  dartos.  Between  the  two  layers  is  th< 
smooth  surface  of  the  shut  sac,  moistened  by  its  proper  secretion. 

At  the  upper  part  of  the  testicle  and  in  front  of  the  globus  majoi 
of  the  epididymis  one  or  two  small  pedunculated  bodies  tn 
commonly  observed  ;  they  are  described  as  the  hydatids  of  Mor 
gagni,  and  are  composed  of  connective  tissue  and  blood- vesseb  will 
a  covering  of  tunica  vaginalis.  The  largest  of  these  is  regarded  ta 
the  remains  of  a  fcetal  structure  called  the  duct  of  Mliller. 

The  tunica  albuginea  is  a  thick  areolo-fibrous  membrane,  of  i 
bluish- white  colour,  and  the  proper  tunic  of  the  testicle.  It  it 
adherent  externally  to  the  tunica  vaginalis  propria,  and,  from  the 
union  of  a  serous  with  a  fibrous  membrane,  is  regarded  as  a  fibro 
serous  menibmne,  like  the  dura  mater  and  pencardiuuL  Aftei 
surrounding  the  testicle,  the  tunica  albucinea  is  reflected  from  its 
posterior  border  into  the  interior  of  the  gland,  and  forms  a  project 
mg  longitudinal  ridge,  the  mediastinum  testis  (corpus  Highmori' 
anumX  from  which  numerous  fibrous  cords  (trabecuhe,  septula)  ore 
given  off,  to  be  inserted  into  the  inner  surface  of  the  tunic.  Thi 
mediastinum  serves  to  contain  the  vessels  and  ducts  of  the  testicK 
in  their  passage  into  the  substance  of  the  organ,  and  the  fibn>nt 
cords  are  adapted  to  prevent  compression  of  the  gland.  If  a  transi- 
verse  section  of  the  testicle  be  made,  and  the  surface  of  the  mediasti- 
num examined,  it  will  be  observed  that  the  blood-vessels  of  the 
substance  of  the  organ  are  situated  near  the  posterior  border  of  the 
media&tmwm,  'wViW^  >i>ck^  ^\sW^  \Ni.^\A  ^1  the  rete  testis  occupy  a 
place  nearer  VYve  It^  xiiOT^p.. 

The  tunica^  "vaacaVws^  \^  ^^  TL\jS;xv«oN.TssfeA»tats^^ 
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it  is  situated  inunediately  within  the  tunica  allmgineB,  uid  encloses 
the  snbetancA  of  the  gland,  sending  processes  inwsfds  between  the 
lobules  ;  it  consiata  <U  fine  blood- ressels,  connected  together  by  an 
areolar  web. 

The  anbstanee  of  the  testicle  consists  of  numeroos  conical  flattened 
lobalM,  the  bases  being  directed  towards  the  surface  of  the  oi^san, 
and  the  apices  towards  the  mediaatinuui.  Krause  found  between 
tonr  and  five  hundred  of  these  lobules  in  a  single  testicle.  Sach 
lobule  is  invested  hj  a  distinct  sheath  formed  of  two  layers,  one 
being  derived  from  uie  tunica  vssculosa,  the  other  from  the  tunica 
albucinea.  The  lobule  is  composed  of  from  one  to  three  minute 
tabui,  tnbuli  seminlferi,*  exceedingly  convoluted,  anastomosing 
fraqnentlj  with  each  other  near  their  extremities,  terminating  in 
loops  OT  in  free  cffical  ends,  and  of  the  same  diameter,  yl^  of  an  inch 
^lAUth),  throoghouL  The  tubuli  seminiferi  are  of  a  bright  yellow 
eolonr ;  they  become  less  convoluted  in  the  apices  of  the  lobnles, 
and  terminate  by  forming  be- 
tween twenty  and  thirty  small 
straight  ducts  of  about  twice 
the  diameter  of  the  tubuli 
■eminiferi,  the  rua  rscta. 
Hw  yua  recta  enter  the  sub- 
atanea  of  the  mediastinuin, 
■nd  terminate  in  from  seven 
to  thirteen  ducta^  smaller  in 
diameter  than  the  vasa  recta. 
These  ducts  porsne  a  waving 
«onne  from  below  upwards 
through  the  fibrous  tissue  of 
the  mediastinum  ;  they  com- 
municate freely  with  each 
other,  and  constitute  the  rate 
tMtls.  At  the  upper  ex- 
tremity of  the  mediastinum, 
the  ducte  of  the  rete  testis  ; 
terminate  in  from  nine  to 
tiiirty  small  ducts,  the  rasa 
«ff6mitta,t  which  form  by 
their  convolutions  a  series  of  conical  masses,  the  eon*  vatcttloiij  from 
the  bases  of  these  cones  tubes  of  larger  size  proceed,  which  consti- 
tute, by  their  complex  convolutions,  the  bodv  of  the  epididymis. 
The  tubes  become  gradually  larger  towards  the  lower  end  of  the 
»™,ij.i,.™;.    — J  i ; — 1„  ;_  — ingle  large  and  convoluted  duet, 

'  Uuth  ortbntita  tba  whols  number  of  tubuU  HmlnUsri  In  »ch  t«tlcls  it  Sta, 
and  their  it«*^  Inngtb  %t  1  feat  3  Incbee.  According  to  UiK  enleulaUoD,  nie 
cmtlre  length  of  the  tubuU  aeiDlnlferl  would  be  tB^  (Ht- 

tbe  opldldymli,  according  to  the  uaM 
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The  walls  of  the  seminal  tubules  are  formed  of  a  basement  mem- 
brane, consisting  of  several  layers  of  flattened  epithelial  cells.  The 
tubes  are  occupied  by  cells,  wnich  are  in  some  plaoea  situated  at  the 
circumference  only,  a  small  lumen  or  cavity  being  left  in  the  centie ; 
but  in  the  adult  testicle  they  generally  form  a  confused  mass  filling 
up  the  entire  tube. 

Between  the  tubes  the  blood-vessels,  lymphatics,  and  nerves 
ramify  ;  they  are  supported  by  a  peculiar  tissue  containing  a  larp 
quantity  of  nuclear  and  molecular  elements,  and  in  which  there  an 
lacunar  spaces  lined  by  a  flattened  epithelium,  these  spaces  being 
the  radicles  of  the  lymphatics. 

The  epididymis  is  formed  by  the  convolutiona  of  the  excretorr 
seminal  ducts,  externally  to  the  testis,  and  previously  to  their 
termination  in  the  vas  deferens.  The  more  numerous  convolutioiu 
and  the  aggregation  of  the  coni  vasculoei  at  the  upper  end  of  the 
or^n  constitute  the  globuB  major ;  the  continuation  of  the  convo- 
lutions downwards  is  the  body ;  and  the  smaller  number  of  eoo- 
volutions  of  the  single  tube  at  the  lower  extremity,  the  gUbn 
minor.  The  tubuli  are  connected  together  by  filamentous  areokr 
tissue,  and  are  enclosed  by  the  tunica  vaginalis. 

A  small  convoluted  duct,  of  variable  length,  is  generally  con- 
nected with  the  duct  of  the  epididymis,  just  at  the  commencement 
of  the  vas  deferens.  This  is  the  vascalom  aberrans  of  Haller ;  it 
is  attached  to  the  epididymis  by  the  areolar  tissue  in  which  that 
body  is  enveloped.  Sometimes  it  becomes  dilated  towards  iu 
extremity,  but  more  frequently  retains  the  same  diameter  through- 
out 

The  epithelium  lining  the  rete  testis  is  for  the  greater  part  of  it« 
extent  oi  the  squamous  variety,  but  near  its  termination  the  oelb 
are  columnar.  The  lining  cells  of  the  vasa  efierentia  and  upper 
part  of  the  epididymis  are  columnar  or  prismatic  in  form,  and  are 
ciliated  ;  in  the  lower  part  of  the  epididymis  the  cilia  disappear. 

In  front  of  the  spermatic  cord,  and  in  contact  with  the  globus 
major  of  the  epididymis,  is  a  minute  irregular  structure,  which,  on 
microscopic  examination,  is  found  to  be  tubular.  It  is  the  remains 
of  the  Wolffian  body,  and  is  called  the  parepididymis  or  ozgan  of 
Qiraldds. 

The  vas  deferens  may  be  traced  upwards,  from  the  globus  minor 
of  the  epididymis  along  the  posterior  part  of  the  spermatic  cord, 
and  along  the  spermatic  canal  to  the  internal  abdominal  ring.  From 
the  ring  it  is  reflected  inwards  to  the  side  of  the  fiindus  of  the 
bladder,  and  descends  along  its  posterior  surface,  crossing  the  direc- 
tion of  the  ureter,  to  the  inner  border  of  the  vesicula  seminalis.  In 
the  latter  situation  it  becomes  somewhat  larger  in  size  and  saccu- 
lated, and  terminates  at  the  base  of  the  prostate  gland,  by  uniting 
with  the  duct  of  the  vesicula  seminalis,  and  constituting  me  ejacu- 
latory  duel.  TYi^  ^^vicvA^^jot^  duct^  which  is  thus  formed  by  the 
junction  oi  tVe  dxicX.  oi  ^^  N^«vii\i\-8.^\s!Mv%icsA^^^ 
passes  iorwaxdft  m  IV^  ov^x^^  N^^^Si  oV  ^'^  «a5»a.  ^^^f^x^^sxN&^vsi^  Mews^ 
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nates  by  a  slit-like  opening  close  to  or  just  within  the  aperture  of 
the  sinus. 

The  TESTICLES  IN  THE  EMBRYO  are  situated  in  the  lum- 
bar regions,  immediately  in  front  of  and  somewhat  below  the  kid- 
neys. They  have,  connected  with  them  inferiorly,  a  peculiar  struc- 
ture, which  assists  in  their  descent,  and  is  called  the  gubemaculum 
testis. 

The  gabemacnliun  is  a  soft  and  conical  cord,  composed  of  areolar 
tissue,  containing  in  its  areolae  a  gelatiniform  fluid.  In  the  abdomen 
it  lies  in  front  of  the  psoas  muscle,  and  passes  along  the  spermatic 
canal,  which  it  serves  to  distend  for  the  passage  of  the  testis.  It 
is  attached  by  its  superior  and  larger  extremity  to  the  lower  end  of 
the  testis  and  epididymis,  and  by  the  inferior  extremity  to  the 
bottom  of  the  scrotum.  The  gubemaculum  is  surrounded  by  a  thin 
layer  of  muscular  fibres,  the  cremaster,  which  pass  upwards  upon 
tlus  body  to  be  attached  to  the  testis.  Infenorly  the  muscular 
fibres  divide  into  three  processes,  which,  according  to  Curling,  are 
thus  attached  :  *'  The  external  and  broadest  is  connected  to  Poupart's 
ligament  in  the  inguinal  canal ;  the  middle  forms  a  lengthened 
band,  which  escapes  at  the  external  abdominal  ring,  and  descends 
to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos ;  the  internal 
passes  in  the  direction  inwards,  and  has  a  firm  attachment  to  the 
OS  pubis  and  sheath  of  the  rectus  muscle.  Besides  these  a  nufaber 
of  muscular  fibres  are  reflected  from  the  internal  oblique  on  the 
front  of  the  gubemaculum.'' 

The  descent  of  the  testicle  is  gradual  and  progressive.  Between 
the  fifth  and  sixth  month  it  has  reached  the  lower  part  of  the  psoas 
muscle,  and,  during  the  seventh,  makes  its  way  through  the  spermatic 
canal,  and  descends  into  the  scrotum. 

While  situated  in  the  lumbar  region,  the  testicle  and  gubemaculum 
are  placed  behind  the  peritoneum  by  which  they  are  invested  upon 
their  anterior  surface  and  sides.  As  they  descend  the  investing 
peritoneum  is  carried  downwards  with  the  testicle  into  the  scrotum, 
forming  a  lengthened  pouch,  which  by  its  upper  extremity  opens 
into  the  cavity  of  the  peritoneum.  The  upper  part  of  this  pouch, 
being  compressed  by  the  spermatic  canal,  is  gradually  obliterated, 
the  obliteration  extending  downwards  along  the  spermatic  cord 
nearly  to  the  testicle.  That  portion  of  the  peritoneum  which  imme- 
diately surrounds  the  testicle  is,  by  the  above  process,  cut  off  from 
its  continuity  with  the  peritoneum,  and  is  termed  the  tunica 
vaginalis  J  and  as  this  membrane  must  be  obviously  a  shut  sac, 
one  portion  of  it  investing  the  testicle,  and  the  other  being  reflected 
so  as  to  form  a  loose  bag  around  it,  its  two  portions  have  received 
the  appellations  of  tunica  vaginalis  propria,  and  tunica  vaginalis 
reflexa.  In  its  descent  the  testicle  receives  certain  structures  from 
the  different  layers  of  the  abdominal  wall ;  these  have  been  enume- 
rated in  connection  with  the  description  of  inguinal  hernia  (pi  290X 
the  coverings  being  exactly  the  same  as  those  of  the  oblique  form  of 
that  affection. 
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Mucli  difference  of  opinion  obtains  as  to  the  meana  by  wbich  tlie 
descent  of  the  testicle  is  effected,  Curling  and  others  belieTing  it  to 
result  from  the  traction  of  the  muscle  of  the  gubemaculom,  the 
cremaster,  while  Cleland  positively  denies  that  such  traction  takes 

Slace.     If  it  be  not  the  result  of  the  action  of  the  cremaster,  it  is 
iificult  to  assign  the  agency  by  which  it  is  aocompliahed. 


Fta.  417.  —  DIagna 
iUuatimtiBg  Um 
doacmAol  tfaet» 
tkle.  t.  TiMlkk. 
s.  Bpidkl  jmii.  ^ 
X.  Pteitooeum.  4. 
Kmch  formad  »• 
round  tlM  Ustkk 

by     th«     IMfttOM- 

i 

tftehed  to  tb«  lower 
ptftoftlMtartkk 
6.  FortioD  U  tk 


to  Poupart's  ligament.     The  mode  of  enranion  of  the  cremaster  U  sbowii  bj  ttete 
lines.    7.  Qubernoculum  attached  to  the  bottom  of  the  scrotam.    8,  8.  Cktrityof 

the  scrotum. 

Fio.  418.-— In  this  fignre  the  testlele  has  completed  its  deaceni.    The  gubemafCtihiin  is 
shortened  to  ite  utmost,  and  the  cremaster  completely  cTerted.     The  poudx  d 

Seritoneum  abore  the  testicle  is  compeaeed  so  as  to  form  a  tubular  canal,  s.    A 
otted  line  marks  the  point  at  which  the  tunica  raginalis  will  terminate  sapt- 
liorly ;  and  the  figure  3  its  cavity.    3.  Peritoneal  cavity. 


WOLFFIAN  BODIES. 

These  are  peculiar  reddish  masses  which  in  the  early  embrro 
occupy  the  place  of  the  urino-genital  organs.  In  the  human  fceUis 
they  reach  their  full  development  about  the  fifth  week  after  con- 
ception, after  which,  as  the  kidneys  and  genital  organs  become 
evolved,  they  wither,  so  that  by  the  end  of  the  third  month  of  utcro- 
gestation  no  trace  of  them  can  be  observed. 

They  are  placed  on  each  side  of  the  vertebral  column,  and  extend 
from  the  lower  part  of  the  abdomen  upwards  to  the  heart ;  thev 
are  behind  the  peritoneum,  and  are  held  in  place  by  folds  of  that 
membrane,  one  of  which  receives  the  name  of  the  ligament  of  tlie 
Wolffian  body.  In  structure  each  consists  of  a  number  of  minute 
tubules,  which  terminate  internally  in  dilatations  closely  resembling 
the  Malpighian  capsules  of  the  kidney ;  externally  they  communicate 
with  a  common  duct  called  the  Wolffian  dnct.  The  ducts  of  the 
two  sides  unite  after  they  leave  the  Wolffian  bodie&  and  form  t 
common  tube  which  opens  into  the  cavity  of  the  allantois ;  thej 
contain  a  fluid  which  resembles  urine. 

Al)out  the  time  that  the  Wolffian  bodies  begin  to  wither,  a  line 
of  blastema  appears  on  the  surface  of  each,  which  at  length  becomes 
a  tube  wil\i  o^  somewhat  dilated  upper  end ;  these  tooea  an  the 
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H^Miftn  doeta.    The  two  dacta  pew  down  at  Snt  in  front  of  the 
Wolffiun  ducte,  but  afterwudH  get  behind  them ;  they  then  unite  and 

teriDinaie  in  the  lower  

part  of  the  allantoit, 
which  is  called  tbenro- 
genital  siniu. 

The  kidneys,  ovaries, 
and  teBticles  are  not  de- 
veloped from  the  Wolf- 
fian bodies,  but  from  new 
blastema  which  appears 
behind  and  internal  to 
them  J  there  seeme,  how- 

that  the  vEwa  aberrantia 
and  coni  vasculoai  of  the 
epididymia  originate  in 
the  tnbnles  of  the  Wolf- 
fian body.  The  Wolffian 
duct  becomes  the  vas 
deferens  in  the  male,  but 
in  the  human  female  ia 
completely  obliterated  ; 
in  certain  animals,  aa  the 
sow,  it  ia  found  as  the 
duct  of  Gaerlner,    The 


taet.     7.  C 


OvnlUI  cord.    B.  Uru^gmlUl  dniu 


in  the  male  by  the  hyda- 
tid of  Morgapii,  and  the 
lower  united  portion  by 
the  sinus  pocularie ;  the 
intermediate  free  por- 
tion is  obliterated.  In 
the  female  the  ducta  obtain  a  greater  development,  their  upper 
ununited  part  forming  the  Fallopian  tubes,  and  their  lower  united 
part  the  uterus. 

FEMALE  PELVIS. 

The  peculiarities  in  form  of  the  female  pelvis  have  already  been 
examined  with  the  anatomy  of  the  bones  (p.  t;;).  Its  lining  boun- 
dariea  are  the  same  as  those  of  the  male.  The  contents  ore  the 
bladder,  vagim^  uterus  with  its  appendages,  and  rectum.  Some 
portion  of  the  small  intestine  also  occupies  the  upper  part  of  its 
cavity. 

The  bladdsr  is  in  relation  with  the  pubea  in  front,  with  the 
nterus  behind,  frotn  which  it  is  naually  separated  by  a  convolution 
of  small  intestine,  and  with  the  neck  of  the  uterus  and  v^na  be- 
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neath.  The  form  of  the  female  bladder  coireaponds  with  that  ol 
the  pelvis,  being  broad  from  aide  to  aide,  and  often  bnljnng  mot* 
on  one  side  than  on  the  other.  This  is  panicularly  evident  aftei 
parturition.    The  tcaii  of  the  bladder  are  the  same  as  those  of  tbi 

The  oretlira,  about  an  inch  and  a  half  in  length,  is  lodged  in  tlu 
npper  and  anterior  wall  of  the  vagina,  in  its  course  downwards  id 
forwards,  beneath  the  arch  of  the  pubes,  to  the  meatos  uriuoriai 
It  is  conipoBcd  of  three  coats,  mucous,  submucous,  and  mna^Ui 


imlnal  piatet4«. 


the  mncona  coat  is  vascular,  and  disposed  in  longitudinal  foMs, 
and  ia  continunue  internally  with  the  mucous  membtane  of  the 
bladder  and  eitemallj-  with  that  of  the  vulva.  It  is  provided  wiih 
a  squamous  epithelium,  having  a  deep  stratum  of  elongated  celki, 
like  the  mucous  membrane  of  the  bladder,  and  near  its  extremity 
has,  opening  on  its  surface,  the  ducts  of  numerous  racemose  mucviu 
glnnila,  lYve  ^o.\A&  (A  \a\.v-i^  T\a,  vahmncaiu  coat  is  loose,  sod 
providei  vjiUi  &  wnuftiMiiAfc  ^-vs*  dv  sevo*^  «A^  "x^  ^jji  areolar 
tieaue  are  s\\.*iBfl*AvNiB«cfcmQea  «">»«»  ■^sa^a^.Viiettvo^sa^^as^ 
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urethra  near  its  termination.  The  mnscnlar  coat  consists  of  two 
layers,  which  are  continuous  with  the  muscular  structure  of  the 
bladder,  the  internal  layer  being  longitudinal,  and  mingled 
with  areolar  and  elastic  tissue  ;  the  external  circular,  and  con- 
tinuous with  the  middle  layer  of  the  muscular  coat.  The  female 
urethra  is  remarkable  for  its  distensibility,  which  is  only  restricted 
at  the  meatus  hy  a  ring  of  dense  areolar  ti^ue  ;  hence,  in  distend- 
ing the  urethra  for  surgical  purposes,  it  is  often  necessary  to  divide 
the  margin  of  the  meatus  with  the  knife. 


VAGINA. 

The  vagina  is  a  membranous  canal,  leading  from  the  vulva  to  the 
uterus,  and  corresponding  in  direction  with  the  axis  of  the  outlet 
of  the  pelvis.  It  is  constricted  at  its  commencement,  but  near  the 
uterus  becomes  dilated,  and  is  closed  by  the  contact  of  the  anterior 
with  the  posterior  wall.  Its  length  is  variable ;  but  it  is  always 
longer  on  the  posterior  than  on  the  anterior  wall,  the  former  being 
usiially  about  five  or  six  inches  in  length,  the  latter  about  four.  It 
is  attached  to  the  cervix  of  the  uterus,  which  latter  projects  into 
the  upper  extremitjr  of  the  canal.  Its  upper  fourth  is  covered  pos- 
teriorly by  the  pentoneuin,  while  anteriorly  the  peritoneum  is  re- 
flected from  the  cervix  uteri  without  reaching  so  low  as  the  vagina  ; 
it  is  firmly  connected  to  the  bladder  in  front,  and  loosely  to  the 
rectum  behind  ;  while  at  the  sides  it  receives  the  attachment  of  the 
posterior  layer  of  the  broad  ligaments  above,  and  that  of  the  pelvic 
fascia  and  levatores  ani  below.  Its  close  connection  with  the  bladder 
occasions  the  prolapsus  of  that  organ  in  cases  of  prolapsus  uteri, 
while  its  looser  connection  with  the  rectum  preserves  the  latter  from 
a  similar  accident 

Stmctore. — The  vagina,  about  one  line  in  thickness,  is  composed 
of  three  coats  :  external,  fibrous ;  middle,  muscular  ;  and  internal, 
mucous.  The  external  or  fibrous  coat  is  thin  and  white,  and 
consists  of  condensed  areolar  tissue,  with  an  admixture  of  elastic 
fibres.  It  is  firm  around  the  upper  part  of  the  tube,  and  lax  in- 
feriorly,  and  contains  in  its  tissue,  especially  below,  an  abundant 
venous  plexus.  By  its  inner  surface  it  is  blended  with  the  muscular 
coat  without  anv  distinct  separation.  The  middle  or  mnscnlar 
coat  is  composed  of  smooth  muscular  fibre,  arranged  in  longitudinal 
and  circular  bundles,  and  intermingled  with  areolar  tissue  and  a 
considerable  plexus  of  veins.  The  internal  or  mncons  coat  is  of 
a  pale  red  colour,  and  disposed  in  numerous  plaits  or  folds,  colnmnss 
mgamm  ;  which  diverge  transversely  from  a  middle  line,  or  raph6, 
situated  on  the  anterior  and  posterior  wall  of  the  vagina ;  the  rugae 
are  most  stronglv  developed  on  the  anterior  wall,  and  the  median 
raphe  are  termed  colnmns  of  the  vagina.  In  intimate  structure 
the  mucous  membrane  consists  of  areolar  and  elastic  tissue,  to  which 
its  firmness  and  elasticity  are  due,  and  presents  numerous  conical 
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papillse  embedded  in  a  sqnamona  epithelinm.  The  epltheliim  is 
thick  and  laminated,  resembling  tnat  of  the  oesophagna,  its  upper 
scales  measuring  about  jAm  of  an  inch  in  diameter  ;  it  is  continnoiB 
extemallj  with  the  epithelium  of  the  valvay  and  terminates  in- 
ternally at  about  the  middle  of  the  cervix  uteri  Opening  on  to  the 
surface  of  the  mucous  membrane  are  numerous  nnncous  follicles  and 
glands,  these  being  esp^ially  plentiful  in  the  upper  smooth  portion 
of  the  vagina  and  around  the  cervix  uterL 


UTERUS. 

The  uterus  is  a  flattened  organ  of  a  pyriform  shape,  having  the 
base  directed  upwards  and  forwards,  and  the  apex  downwards  and 
backwards,  in  tne  line  of  the  axis  of  the  inlet  of  the  pelvis,  and 
forming  a  considerable  angle  with  the  course  of  the  vagina.  It  ii 
convex  on  its  posterior  surface,  and  somewhat  flattened  in  froot ;  in 
the  unimpregnated  state  it  is  about  three  inches  in  length,  two  in 
breadth  across  it  broadest  part,  and  one  in  thickness ;  and  is  divisible 
into  fundus,  body,  cervix,  and  os  uteri  At  the  period  of  pubertr 
the  uterus  weighs  about  one  ounce  and  a  half ;  after  parturition  from 
two  to  three  ounces ;  and  at  the  ninth  month  of  utero-gestation  from 
two  to  four  pounds. 

The  funduB  and  body  are  enclosed  in  a  dnplicature  of  perito- 
neum, which  is  connected  with  the  sides  of  the  pelvis,  and  forms  a 
transverse  septum  between  the  bladder  and  rectum.  The  folds 
formed  by  this  duplicature  of  peritoneum  at  each  side  of  the  organ 
are  the  broad  ligaments.  The  cervix  is  the  lowest  portion  of  the 
uterus ;  it  is  distin^shed  from  the  body  by  a  well-marked  con^ri^ 
tion;  around  its  circumference  is  attachea  the  upper  end  of  the 
vagina,  and  at  its  extremity  is  an  opening  which  is  nearly  round  in 
the  virgin,  and  transverse  after  parturition,  the  OB  nteri  (os  tincaf), 
bounded  before  and  behind  by  two  labia ;  the  posterior  labium  being 
somewhat  longer  than  the  anterior,  and  somewhat  less  thick.  The 
opening  of  the  os  uteri  is  of  considerable  size,  and  is  named  the  os 
uteri  eztemom ;  the  canal  then  becomes  narrowed,  and  at  the 
upper  end  of  the  cervix  is  constricted  into  a  smaller  opening,  the  os 
intemnm.  Bevond  this  point  the  canal  of  the  cervix  expands  into 
the  shallow  triangular  cavity  of  the  uterus,  the  inferior  angle 
corresponding  with  the  os  internum,  and  the  two  superior  angles, 
which  are  funnel-shaped  and  represent  the  original  bicomate 
condition  of  the  orgffn,  with  the  commencement  of  the  FsJlopian 
tubes. 

Structure. — The  uterus  is  composed  of  three  tunics :  of  an 
external  or  teroua  cocU,  derived  from  the  peritoneum,  which  consti- 
tutes the  duplicatures  at  each  side  of  the  organ  called  the  brosd 
ligamenfc^  \  <A  «.  m\dA\e  «t  Ttwacylasf  coat,  which  gives  thickness  and 
bulk  to  t\v^  XXVerOA  \  ^^^'^  ^'^  ^=^  >»X«rivflX  ^t  "virnxMA  'JftKwJmsfsn^njViich 
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mucouB  lining  of  the  Fallopian  tubet  and  on  the  other  with  that  of 
the  Togina.  In  the  nnimpregnated  state  the  miilciilar  coat  ia 
exceeidiiigir  deoM  in  textnre,  offers  resistance  to  Kction  with  the 
Bcalpel,  and  appeus  to  be  composed  of  whitish  fibre*  inextricably 
interlaced  and  mingled  with  blood-vessela.  In  the  impregnated 
nteruB  the  fibres  are  of  large  size,  distinct,  and  separable  into  three 
layers ;  Kdtmal,  which  are  longitudinal  and  transverse,  the  former 
constituting  a  thin  plane  on  the  anterior  and  posterior  surface  and 
fundus  of  the  organ,  the  latter  being  prolonged  outwards  on  the 
Fallopian  tubes,  and  into  the  round  and  ovarian  ligaments  ;  middle, 
a  thick  layer  consisting  of  flat  bundles  of  transverse,  longitudinal, 
and  oblique  fibres,  complexly  int«rlaced,  and  traversed  by  a  plexus 
of  large  veins,  which  give  this  portion  of  the  substance  of  the  nterns 
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a  spongy  appearance  ;  and  an  iidemal  layer  of  lon^tudinal,  trans- 
verae,  and  oblique  fibres.  The  longitudinal  fibres  of  the  internal  or 
deep  layer  are  thin  and  slender,  the  transverse  stronger  and  con- 
tinued as  an  annular  stratum  upon  the  Fallopian  tubes,  while 
around  the  oe  uteri  they  form  a  circular  ring,  the  tphincter  vteri. 
The  formative  elements  of  the  muscular  coat  are  short,  fusiform 
fibre  cells,  about  jjn  of  an  inch  long,  with  long  oval  nuclei,  inter- 
mingled with  a  considerable  quantity  of  immature  nucleated  areolar 
tiasue. 

The  mncoiu  membrane,  of  a  whitish  or  pale  red  colour,  is  closely 
connected,  or  more  correctly,  is  blended  with  the  muscular  coat ;  it 
is  composed  of  immature  nucleated  areolar  tisane  without  elastic 
fibres,  la  smooth  on  the  surface,  and  coated  by  a  ciHat«d  i^UkdiiDni, 
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the  direction  of  the  vibrations  of  the  cilia  being  from  without  in 
wanU.  In  the  cervix  uteri  the  mucous  membrane  is  somewba 
thicker  than  in  the  fundus,  and  on  the  anterior  and  posterior  surCac 
of  its  canal  is  disposed  in  folds,  jilicad  iPftlmatg.  which  have  n 
ceived  the  name  oi  arlx>r  vite  nterina.  In  the  lower  part  of  th 
cervix,  moreover,  are  found  filiform  papillse,  invested  by  a  dliate 
epithelium. 

The  mucoua  gUnds  of  the  uterus,  or  uterine  glands,  are  minnl 
follicles  corresponding  in  length  with  the  thickness  of  the  muooi 
membrane,  very  numerous,  sometimes  simple,  sometimes  bifid,  an 
sometimes  spirally  twisted.  Their  structure  resembles  other  muooi 
glands,  namely,  a  basement  membrane,  an  epithelium  of  prismat 
cells,  with  their  broad  bases  and  nuclei  towajnls  the  basement  men 
brane,  and  their  narrow  ends  towards  the  lumen  of  the  gl*n< 
Many  of  the  cells  near  the  mouth  of  the  follicle  are  surmounted  I 
cilia,  the  deener  ones  being  devoid  of  them.  The  glands  becom 
much  enlargea  during  pregnancy.  In  the  cervix  nten,  between  tl 
plicae  palmatse,  are  found  other  mucous  follicles  which  seciete  ti 

ruliar,  transparent,  vitreous  or  crystalline  mucus  of  that  legioi 
is  these  follicles  in  an  imperforate  state  which  constitute  tl 
small  transparent  vesicles  termed  OYUla  Nabothi,  seen  in  the  cam 
of  the  cervix  around  the  os  uteri,  and  sometimes  in  its  cavity. 

Vessels  and  Nerves.— The  arteries  of  the  uterus  are — the  uterin 
from  the  internal  iliac,  and  the  ovarian  from  the  aorta;  the 
ramify  through  the  muscular  and  mucous  coat,  forming  a  plexus  c 
lar^r  vessels  in  the  deep  portion  of  the  latter,  and  of  smaller  vesal 
in  Its  superficial  portion  ;  from  the  smaller  vessels  are  given  off  th 
capillaries,  which  constitute  a  fine  plexus  around  the  glands  and 
coarse  plexus  at  the  surface,  the  blood  from  the  latter  passing  int 
the  veins.  The  trins  take  the  course  of  the  arteries,  andterminat 
in  the  venous  plexus  situated  on  each  side  of  the  body  of  the  utemi 
In  the  impregnateil  womb,  the  veins  are  so  much  dilated  as  t 
deserve  the  name  of  sinuses y  they  are  thin  in  structure,  and  deroi* 
of  valves,  and  their  great  number  in  the  muscular  coat  gives  a  spong; 
appearance  to  the  walls  of  the  pregnant  uterus,  llie  lympkatk 
are  numerous,  the  deep  commencing  in  the  mucous  membrane  th 
superficial  taking  their  course  in  the  subserous  tissue  ;  thev  foUoi 
the  direction  of  the  blood-vessels,  and  terminate  in  the  pefvic  an 
lumbar  glands 

The  nerres  of  the  uterus  are  derived  from  the  hypogastric  an< 
spermatic  plexuses,  and  from  the  sacral  plexus.  These  form  a  rer 
elaborate  plexus,  in  the  midst  of  which  numerous  ganglia  are  found 
Of  these  latter  the  chief  are — one,  called  the  hypogastric  gangli&n 
which  is  situated  at  the  side  of  the  cervix  just  behind  the  ureter 
another,  s})ermatie  ganglion^  which  supplies  the  fundus  uteri ;  ani 
a  number  of  smaller  ones,  called  posterior  and  anterior  suhperiUmeai 

The  nexvea  ol  X^i^  ^ixeraa  ^iJCS.  YCkKire^^asf^  \ss>.  -sofc  ^c^m^j^  ^te^nancv 
and  ag^ou  Oiecx^afifc  tiiV«  ^gasXNBrvxXssi^  ^ 
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APPENDAGES  OF  THE  UTEBUa 

The  appendages  of  the  uterus  are  enclosed  by  the  lateral  duplica- 
tures  of  peritoneum  called  the  broad  ligaments.  They  are  the 
FaUopian  tubes  and  ovaries. 

The  FALLOPIAN  TUBES  or  oviducts,  the  uterine  trumpets 
of  the  French  writers,  are  situated  in  the  upper  border  of  the  broad 
ligaments,  and  are  connected  with  the  superior  angles  of  the  uterus. 
Tney  are  somewhat  trumpet-shaped,  being  smaller  at  the  uterine 
than  at  the  free  extremity.  The  narrow  inner  extremity  has  been 
named  by  Henle  the  idhmus^  and  the  wider  outer  half  the  ampulkt, 
£ach  tube  is  about  four  inches  in  length,  and  more  or  less  flexuous 
in  its  course.  The  canal  of  the  Fallopian  tube  is  exceedingly 
minute ;  its  inner  extremity  opens  by  means  of  the  ostium  uterinum 
into  the  upper  angle  of  the  cavity  of  the  uterus,  and  the  opposite  end 
into  the  cavity  of  the  peritoneum.  The  free  or  expandea  extremity 
of  the  Fallopian  tube  presents  a  double  and  sometimes  a  triple 
series  of  small  processes  or  fringes  which  surround  the  margin  of  the 
trumpet  or  funnel-shaped  opening,  the  ostium  abdominale.  This 
fringe-like  appendage  to  tne  end  of  the  tube  has  gained  for  it 
the  appellation  of  the  fimbriated  extremity ;  and  the  remarkable 
manner  in  which  this  circular  fringe  applies  itself  to  the  surface  of 
the  ovary  during  sexual  excitement,  the  additional  title  of  morsus 
diaholi,  A  short  ligamentous  cord  proceeds  from  the  fimbriated 
extremity  to  be  attached  to  the  distal  end  of  the  ovary,  and  serves 
to  guide  the  tube  in  its  seizure  of  that  organ. 

Structure. — The  Fallopian  tube  is  composed  of  three  tunics — an 
external  and  serous  investment  derived  from  the  peritoneum ;  a 
middle  or  muscular  coat,  consisting  of  circular  (internal)  and 
longitudinal  (external)  fibres,  continuous  with  those  of  the  uterus ; 
and  an  internal  or  lining  mucous  membrane,  which  is  continuous 
on  the  one  hand  with  the  mucous  membrane  of  the  uterus,  and  at 
the  opposite  extremity  with  the  peritoneum.  The  fibres  of  smooth 
muscle  are  mingled,  as  in  the  uterus,  with  immature  nucleated 
areolar  tissue.  The  mucous  membrane  is  thin,  pale,  and  soft,  with- 
out villi  or  glands,  and  disposed  in  longitudinal  plaits.  It  is  in- 
vested by  an  epithelium  consisting  of  a  single  layer  of  conical  or 
filiform  ciliated  cells,  the  direction  of  the  vibrations  of  the  cilia 
being  towards  the  cavity  of  the  uterus.  The  inner  surface  of  the 
fimbria  is  covered  with  ciliated  epithelium,  and  this  is  continued  for 
a  short  distance  on  to  the  outer  surface,  but  soon  passes  into  the 
squamous  form,  similar  in  character  to  the  cells  covering  the  peri- 
toneum. 

If  the  broad  ligament  of  the  uterus  be  held  up  to  the  light,  a  few 
scattered  tubules  will  be  seen  between  the  ovary  and  Fallopian 
tube.  These  constitute  the  par  ovarium  or  organ  of  Bosenmiiller. 
They  are  lined  with  epithelium,  and  are  closed  at  their  ovarian 
extremity,  but  communicate  at  the  other  end  with  an  imperfect 
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duct,  which  in  tbe  tow  and  some  other  uninmlit  fomu  Hie  duct  of 
OaeitneT.  The  par  orarium  is  developed  Along  with  the  Wolffian 
bodj,  and  BeemB  to  be  the  representative  in  the  female  of  the  cm 
Tasculofli  of  the  testicle  of  the  mole. 

The  OV ABIES  ((«rfa  mtlitbra)  are  two  oblong,  flattened,  ud 
oval  bodies,  of  a  whitish  colour  and  uneven  snrface,  ntiuit«d  in  tbi 
poaterior  layer  of  peritoneum  of  the  broad  ligaments.  They  in 
connectAd  to  the  upper  auglei  of  the  uterus  at  each  nde  by  meuu  of 
a  rounded  cord,  consiHting  of  flbrous  tiBtrue,  and  a  few  moMDlK 
fibres  derived  from  the  uterus,  the  Ucunttnt  of  the  ovmn'.  Bj  the 
opposite  eitremitj[  thev  are  connected  bv  another  and  a  Baorter  ligi- 
luent  to  the  fimbriated  apertnm  of  the  Fallopian  tube. 

StmctnTO. — The  ovary  is  composed  of  a  spon^^  fibrous  stnw 
of  a  creyish-red  colour,  containing  a  number  oi  small  cells  tiavemJ 
by  blood- veasela,  and  is  covered  by  a  serous  membnute  which  ii  ' 
r  of  the  OK 


early  history  c 


oigan  was  evidently  a  continnatiou  t^  tb> 
perilonenm.  Thcedli 
of  this  outer  membnie 
difTer  from  those  otti* 
peritonenm  in  beinf[ 
colamnar  or  primutk, 
and  in  their  giviag  tn 
the  enrfoce  a  doll  lO- 
pearanoe  instead  of  l£e 
smooth  glistenine  dw- 
racter  usoally^itiD- 

Kiahing  aeroui  mem- 
uies ;  the  cells  hivt 
received  the  narae  <d 
germ  e^thaUna  be- 
cause tneT  orisiBiU 
the  ova.  BeneaSthii 
T«.  ,«.-Tta  o~7.    -.  «■  Btx™--    1..  *,  ».  a™i]  '^^brane  is  a  Isw 

Qnaflu  miclta.    e.  A  nutura  iwlclii.    d.  A  tttab    Of    Condensed    StrODU, 

oonnuiutMun,  with  thick  Uuins*.   (.AnoUcccpui  having  a  white  appM^ 
luuum.   t.  Vln^  anceTand  eallejlrwii 

its  supposed  resemblance  to  one  of  the  coats  of  the  testicle  the  e«iuM 
oJiuffinai.  The  deep  part  of  the  stroma  is  formed  of  fibrons  tiam 
containing  a  laige  number  of  nuclei  and  some  elastic  tisane ;  the 
fibres  radiate  from  the  attached  border  or  MIkj  towards  the  ciicnm- 
ference  in  small  bundles,  between  which  and  near  tbe  snrfaee  d 
the  ovary  are  seen  a  number  of  vesicles  termed  ooitaa  or  Orcuf/h^ 

The  oTlaac  or  Qraftfl&n  veaicle  is  a  vesicle  consistii^  of  sn 
external  membrane  and  fluid  contents.  The  membrane  is  composed 
of  ftu  oiitCT  coat,  the  ttmlcft  fltowfc  and  an  internal  lining  o 
HritbeUiua.  "^^  XamFa.  Sfei«».  S^  Va^^  vascular,  is  connected 
to  tte  bXtoui^  <A  &ft  o"nirs  \^  -qakia  A  «.V«hi  «t^,K-d 
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is  whitish  and  firm  ;  intemallr,  reddish  and  soft.  Th«  epithelium 
coiuifia  of  round  or  polygonal  cells  with  large  nuclei,  and  a  greater 
or  less  number  of  uttj 

CuIei;thace1lBqnickl7 
their  definition  after 
death,  and  then  the  cpitlie- 
lium  assumea  the  appear- 
ance which  has  gained  for 
it  the  name  of  membrane 
gnnnloBft,  namely,  a 
gnnnlar  lajer  with  nu- 
meroua  nucleL  Themeiu- 
brana  granuloaa  forma  a 
nniform  lining  to  the  ovi- 
sac, excepting  on  the  side 
nearest  the  Burface  of  the 
ovary,  where  the  cells  are 
accumulated  into  a  email 
eminence,  termed  diBCns 
proUfonu  or  genoinal 
emioance.  This  germi- 
nal eminence  contains  a 
minute  globular  nucleated 
▼eside,  the  ovnm.  The 
fluid  contents  of  the  ovi- 
sac, liquor  /oUicali,  are  a 
dear  yellowish  fluid,  and 
a  few  free  albumiaouH 
cells  detached  from  tlie 
membiana  granulosa. 
The  Qraafian  veeides  are 
very  small  in  the  outer 
part  of  the  ovary,  but  are 
there  so  numerona  aa  to 
mve  a  granular  character 
distinct  from  that  of  the 
rest  of  the  organ ;  hence 
it  ia  defined  as  the  eortitai 
portion.  In  the  deeper 
portions  they  are  less 
onmeioiu  but  larger  and 
more  mature,  and  as  they 
increase  in  size  they  di»- 
place  the  cells  of  the  cor> 
tical  portion  in  order  to 
reach  the  sorfaee  of  the 


a  taj  — S«tlon  of  ontj  n.  G  rm  sp  thsUuiii. 
b  Ormrlan  tub*  or  itrtng  ol  owiganat 
Earij  Tvslcles.  d.  A  dhtb  matun  TtalclB.  £.Ovuis 
uid  diKiu  proUgenu.  /.  A  modmI  ovum  In  tba 
■use  Tedcia,  f.  Tunis  flbiw  ot  Tsridc.  k. 
(ri.ttwvMlcU.      t.  EpftbalU  Uulnf 

iim.    II.  tliT<ilul«d 


m.  BscUon  of  t> 


VTU.- 


baa  of  PAT  oral 
apMb^UuBof 


_    _a.— The  ovum,  meaaoring  in  its  matnn  state  about  ^^j,  of 
an  ttiftl^  in  diameter,  ia  a  globuLv  veside  nf^ntinting  of  a  wll  niem*- 


7s6  STRUCTURE  OF  THE  OVARY. 

brane,  the  vitelline  membrane,  a  yelk  or  vitellns,  and  a  Yesicukr 
nucleated  nucleus,  the  vesicular  nucleus  being  the  genninal  veslds, 
and  the  nucleolus  the  germllial  spot.  The  cell  membrane  ii  dear 
and  transparent,  and  has  received  the  name  of  Bona  pellncida,  and 
the  yelk,  vellowish  and  viscid,  consists  of  numerous  minute  grannies 
intermingled  with  fat  granules ;  the  fluid  of  the  germinal  veside  is 
clear  and  colourless. 

As  the  ovisac  attains  maturity,  it  approaches  nearer  and  neai«r 
the  capsule  of  the  ovary,  and  pressing  against  the  capsule  renden 
it  so  thin  that  moderate  pressure,  such  as  that  made  by  the  fibriatod 
extremity  of  the  Fallopian  tube,  causes  the  protrusion  and  ruptnre 
both  of  the  ovisac  and  the  capsule  of  the  ovary.  By  this  ruptoie 
the  ovum  is  exoelled,  carrying  with  it  the  germinal  eminence  and 
part  of  the  memorana  granulosa,  which  in  its  new  relation  is  termed 
the  germinal  (2mc,  discos  nroligems.  The  ovisac,  now  emptied  of 
its  contents,  is  quickly  filled  with  a  sanguineous  fluid,  resulting 
from  the  tearing  of  its  vessels,  the  intermd  jwrtion  of  the  tunica 
fibrosa  becomes  thickened  and  plicated,  and  converted  into  a  vellow 
vascular  tissue,  while  the  external  layer  of  the  tunic  retaine  iti 
character  of  a  white  fibrous  membrane.  This  is  the  corpus  Intemn, 
a  yellowish  mass  with  fast-dimimshing  cavity,  plicated  structure, 
vascular,  and  enclosed  in  a  thin  fibrous  laver.  It  retains  thete 
characters  up  to  the  second  or  third  month  of  pregnancy,  and  then 
slowly  diminishes  in  size,  beins  gradually  lost  some  months  after 
parturition  is  complete,  or  reduced  to  a  small  whitish  or  dark 
coloured  mass.  The  corpora  lutea,  which  are  independent  of  preg- 
nancy, false  corpora  lutea,  disappear  in  the  course  of  one  or  two 
months,  and  leave  behind  them  a  scarcely  perceptible  trace  of  their 
existence. 

Formation  of  Ova.— The  ova  are  formed  from  the  germ  epithe- 
lium on  the  surface  of  the  ovary,  the  cells  becoming  enlarged  and 
penetrating  into  the  substance  of  the  ovum  as  shown  at  y,  ng.  423. 
After  passing  downwards  for  a  short  distance  they  lose  their  surface 
connection,  and  become  enveloped  by  layers  of  condensed  stroma 
constituting  the  walls  of  the  Graafian  vesicles ;  the  germ  cell  thus 
conies  to  form  the  ovum,  its  nucleus  the  germinal  vesicle,  and 
a  nucleolus  which  soon  appears  in  the  centre  of  the  nucleus  the 
germinal  spot  The  cells  01  the  membrana  granulosa  are  (as  shown 
by  Dr.  James  Foulis)  the  product  of  the  nuclei  of  the  fibro-nudear 
tissue  forming  the  stroma. 

Vessels  and  Nerves,— The  artervu  of  the  ovaries  are  branches 
of  the  uterine  and  ovarian.  The  arteries  enter  the  ovary  along  its 
inferior  border  by  numerous  minute  trunks,  which  pass  in  a  serpen- 
tine course  through  its  stroma,  to  be  distributed  chiefly  to  the  wall^ 
of  the  ovisacs,  forming  an  exterior  coarse  and  interior  fine  capillazy 
plexus.  The  veins  constitute  an  ovarian  plexus,  which  terminates 
in  the  \x\feTme  -^Xe^xjt^  tW  ^m^KoAic^  few  in  number,  terminate 
in  the  peVvVc  odA  Vwis^aax  ^^\A^  '^^ifc  -uKnc^*  vcc^  ^^lecv^^  ^sam  the 
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The  BOUND  LIGAMENTS  are  two  muscolo-fibrous  cords  be* 
tween  four  and  five  inchee  long,  situated  within  the  layers  of  the 
Iffoad  ligaments,  and  extending  horn  the  upper  angles  of  the  uterus 
and  along  the  spermatic  cansds  to  the  labia  niajora,  in  which  they 
axe  lost  They  are  composed  of  smooth  muscular  fibre  and  areolar 
tiaaae,  but  towards  the  internal  abdominal  rings,  have  also  numerous 
fasciculi  of  striated  muscular  fibres.  The  round  ligaments  are 
accompanied  by  a  small  artery,  by  several  filaments  of  the  spermatic 
plexus  of  nerves,  by  a  plexus  of  veins,  and  by  a  process  of  the 
peritoneum  which  represents  the  serous  membrane  investing  the 
apennatic  cord  in  the  male.  In  the  young  subject,  this  process 
extends  for  a  short  distance  along  the  spermatic  canal,  and  is  deno- 
minated the  caJial  of  Nnck :  it  is  sometimes  pervious  in  the  adult. 
The  plexus  of  veins  occasionally  becomes  varicose,  and  forms  a  small 
tumour  at  the  external  abdominal  ring,  which  has  been  mistaken 
for  inguinal  hernia.  The  round  ligaments  serve  to  retain  the  uterus 
in  position  in  the  pelvis,  and,  durins  utero-gestation,  to  draw  the 
anterior  surface  of  tne  organ  against  the  abdominal  parietes. 

EXTEBNAL  ORGANS  OF  GENERATION. 

The  female  organs  of  generation  are  divisible  into  internal  and 
external  ;  the  internal  are  contained  within  the  pelvis,  and  have 
been  already  described  ;  they  are — the  vagina,  uterus,  ovaries,  and 
Fallopian  tubes.  The  external  organs  are  the  mons  Veneris,  labia 
niajora,  labia  minora,  clitoris,  meatus  urinarius,  and  opening  of  the 
vagna. 

The  mons  Veneris  is  the  eminence  of  integument,  situated  on 
the  front  of  the  pubes.  Its  areolar  tissue  is  loaded  with  adipose 
substance,  and  the  surface  covered  with  hairs. 

The  labia  minora  are  two  large  lon^tudinal  folds  of  integument 
containing  areolar  tissue,  fat,  and  a  tissue  resembling  the  dartos. 
They  enclose  an  elliptical  fissure,  the  common  urino-sexual  opening 
or  vnhra*  The  vulva  receives  tne  inferior  opening  of  the  urethra 
and  vagina,  and  is  bounded  anteriorly  by  the  anterior  commissure^ 
and  posteriorly  by  the  posterior  commissure.  Stretching  across  the 
posterior  commissure  is  a  small  transverse  fold,  the  fr(enulum 
labiorum  or  fonrchette,  which  is  ruptured  during  parturition  ;  and 
immediately  within  this  fold  a  small  cavitv,  the  fossa  nayicolaris. 
The  length  of  the  perineum  is  measured  from  the  posterior  com- 
missure to  the  margin  of  the  anus,  and  is  usually  not  more  than 
an  inch.  The  external  surface  of  the  labia  is  covered  with  hairs ; 
the  inner  surface  is  smooth,  and  lined  by  mucous  membrane,  which 
contains  a  number  of  large  sebaceous  elands,  and  is  covered  by  a 
thin  cuticular  epitheliiun.  The  use  of  tne  labia  majora  is  to  favour 
the  expansion  of  the  vulva  during  parturition  ;  for,  in  the  passage 
of  the  head  of  the  fcetus,  the  labia  are  unfolded  and  completely 
effaced. 

The  labia  minora*  or  nymplUB,  are  two  smaller  folds,  situated 
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within  the  labia  majora.  Superiorly  they  are  divided  into  two  pro- 
cesees,  which  siuTound  the  glans  clitoridisy  the  snperior  fold  forming 
the  pnBimtitim  clitoridiB,  the  inferior  its  fir»llillilllL  InferiorlT, 
they  diminish  gradtudly  in  size,  and  are  lost  on  the  tndes  of  the 
opening  of  the  vagina.  The  n^phse  consist  of  mucous  memhiane, 
covered  by  a  thin  cuticalar  epithelium.  They  are  provided  with  i 
number  of  sebaceous  glands,  and  contain,  in  tneir  interior,  a  plexus 
of  blood-vessels. 

The  clitoris  is  a  small  elongated  orgim  situated  in  front  of  the 
pubes,  and  supported  by  a  suspensory  ligament.  It  is  fonned  hy 
a  small  body,  analogous  to  the  corpus  cavemosum  penis,  and,  like 
it,  arises  from  the  ramus  of  the  os  pubis  and  ischium  at  each  side 
by  two  crura.  At  the  extremity  of  the  clitoris  is  a  small  aocnmt- 
lation  of  erectile  tissue  which  is  highly  sensitive,  and  is  termed  the 
glans.  The  corpus  cavemosum  clitoridis,  like  that  of  the  penis,  if 
composed  of  erectile  tissue  enclosed  in  a  dense  layer  of  fibrous  mem- 
brane and  is  susceptible  of  erection.  Like  the  penis,  also^  it  is  pro* 
vided  with  two  small  muscles,  the  erectores  <uitoridi8. 

At  about  an  inch  behind  the  clitoris,  is  the  antraiice  of  the 
vagina,  on  elliptical  opening,  marked  by  a  prominent  margin.  The 
entrance  to  the  vagina  is  closed  in  the  virpn  by  a  duplicature  of 
mucous  membrane  of  a  semilunar  form,  which  is  stretched  across 
the  opening ;  this  is  the  hjmien.  Sometimes  the  membrane  forms 
a  complete  septum,  and  gives  rise  to  inconvenience  by  preventing 
the  escape  oi  the  menstrual  effusion.  It  is  then  eallea  an  imper* 
forate  hymen.  The  hymen  must  not  be  considered  a  necessary 
accompaniment  of  virginity,  for  its  existence  is  uncertaiiL  When 
present,  it  assumes  a  variety  of  appearances ;  it  may  be  a  mem- 
branous fringe,  with  round  opening  in  the  centre  ;  or  a  semilunar 
fold,  leaving  an  opening  in  front ;  or  a  transverse  septum,  having 
an  o})ening  both  in  front  and  behind ;  or  a  vertical  band  with  an 
opening  at  each  side. 

The  rupture  of  the  hymen,  or  its  rudimentary  existence,  gives  rise 
to  the  appearance  of  a  fringe  of  papillee  coround  the  opening  of  tbe 
vadna ;  these  are  called  camncnltt  myrtiformes. 

The  triangular  smooth  surface  between  the  clitoris  and  the 
entrance  of  the  vagina,  which  is  bounded  at  each  side  by  the  upper 
portions  of  the  nymphse,  is  the  Testibnle. 

At  the  posterior  part  of  the  vestibule  and  near  the  margin  of  the 
vagina  is  the  opening  of  the  urethra,  the  meatlU  nrlnarins  ;  and 
around  the  meatus  an  elevation  of  the  mucous  membrane  fonned 
by  the  aggregation  of  numerous  mucous  glands.  This  prominence 
serves  as  a  guide  to  finding  the  meatus  in  the  operation  of  in- 
troducing the  female  catheter.  Beneath  the  vestibide  at  each 
side,  ana  extending  from  the  clitoris  to  the  side  of  the  vamna, 
ate  two  o\AoTv\z^  ot  '^vriform  bodies,  consisting  of  erectile  tissne 
enclosed  m  a  ^m  \w3«  ^  ^s^t«v»  vaK«5^st»3Ba.  These  bodies 
are  narrow  «^\'fe,  \«q8A  «cA  't«v«!L^^\*3^^'^^  ^ca^  <«»,  Nasem&^vx 
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urethra,  the  bnlbi  vestibnli  Behind  these  bodies  and  lying  against 
the  outer  wall  of  the  vagina  are  two  small  glands  analogous  to 
Gowper's  glands  in  the  nude  subject ;  they  are  the  glands  of  Bar- 
tholin or  Dnvemay.  Each  glimd  opens  by  means  of  a  long  excre- 
tory duet  on  the  inner  side  of  the  corresponding  nympha.  in  front 
€d  the  masses  of  erectile  tissue  forming  tne  bulb  of  the  vestibule  is  a 
smaller  plexus  of  vessels  continuous  with  those  of  that  body  behind 
fund  with  the  erectile  tissue  of  the  glans  clitoridis  in  front ;  it  has 
been  named  by  Kobelt  the  para  tntermediti,  and  is  supposed  to  cor- 
respond with  the  corpus  spongiosum  penis  lying  in  front  of  the  bulb 
of  the  urethra. 

The  mncons  membrane  of  the  external  organs,  about  a  quarter 
of  a  line  in  thickness,  is  comDosed  of  areolar  and  elastic  tissue, 
without  fat,  and  rich  in  capillary  vessels.  It  is  famished  with 
numerous  papillae,  which  are  large  on  the  labia  minora,  smaller  on 
the  clitoris,  and  is  invested  by  a  squamous  epithelium.  On  the 
internal  sur&ce  of  the  labia  majora,  on  the  labia  minora,  and 
occasionally  around  the  meatus  urinarius  and  entrance  of  the  vagina, 
there  exist  sebaceous  glands ;  while  on  the  vestibule,  around  the 
meatus  urinarius  and  around  the  entrance  of  the  vagina,  there  is  an 
abundance  of  racemose  mncons  glands,  opening  on  the  surface  of 
the  membrane  by  shorter  and  longer  ducts. 

Vessels  and  Nerves. — The  external  organs  of  generation  are 
abundantly  supplied  with  arterieSy  chiefly  bv  the  internal  pudic; 
they  terminate  in  a  deep  and  superficial  capillarv  plexus,  as  in  other 
mucous  membranes.  Valentin  has  described  helicine  arteries  in  the 
clitoris.  The  veins  returning  the  blood  from  the  capillaries  form  a 
rich  plexus,  which  is  especially  abundant  in  the  buibi  vestibuli  of 
Kob^t  The  lymphatics  are  numerous,  and  communicate  partly 
with  the  inguinal  and  partly  with  the  pelvic  glands.  The  nerves 
are  derived  partly  from  the  hypogastric  plexus  and  partly  from  the 
aaczal  plexus. 

MAMMABY  GLANDa 

The  mft^w^^  are  situated  in  the  pectoral  reffion,  and  are  sepa- 
rated from  the  pectoralis  major  muscle  by  a  thin  layer  of  superficial 
fascia.  Their  base  is  somewhat  elliptical,  the  long  diameter  corre- 
sponding with  the  direction  of  the  fibres  of  the  pectoralis  major 
muscle ;  and  the  left  mamma  is  generally  a  little  larger  than  the 
right  They  exist  in  the  male,  but  in  a  rudimentary  state,  unless 
excited  into  growth  by  some  peculiar  or  morbid  action. 

Near  the  centre  of  the  convexitv  of  each  mamma  is  a  small  pro- 
minence of  the  integument,  called  the  nipple  (mammilla),  which  is 
surrounded  by  an  areola  having  a  coloured  tint  In  females  of  fair 
complexion  before  impregnation,  the  colour  of  the  areola  is  a  delicate 
pink  ;  after  impregnation,  it  enlarges  and  assumes  a  brownish  hue, 
which  deepens  in  colour  as  pregnancy  advances ;  and  after  the  birth 
of  a  child,  the  brownish  tint  continues  through  life. 
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The  areola  is  fumiahed  with  &  number  of  i 

which  secrete  a  peculiAT  fattj  aubetonce  for  the  protection  of  the 
delicate  interment  around  the  nipple.  During  encklinA  Ihne 
glands  increase  in  size,  and  have  the  appearance  of  anuli  punplei, 
joojecting  from  the  Bhin.  At  this  period  they  serve  by  their  leat- 
tion  to  defend  the  nipple  and  areola  from  the  excoriating  action  of 
the  mouth  of  the  infant 

In  itrucfure,  the  mamma  is  a  compound  racemoae  or  coiudomenle 
gland,  consisting  of  lobvB,  lobules,  and  gbuid-V8Hlcleft.  ^le  h^ 
from  15  to  2  J  in  number,  have  each  a  separate  system  of  lobule* 
and  glfmd- vesicles, and  a  distinct  excretory  duct;  hence,  the  mamiu 
may  be  regarded  as  being  composed  of  a  number  of  separate  glsndi, 
their  excretorv  ducts  converging  to  the  nipple,  and  terminatiiigat 
its  eitremity  bj  distinct  apertures.  The  lobee  are  irregular  in  ut 
and  form,  flattened,  and  bounded  by  rounded  angles ;  they  are  m^ 
up  of  smaller  lobes  or  lobules,  and  the  lobules  of  other  lobules  Mill 
more  diminutive,  the  smallest  lobules  consisting  of  ronad  or  pfii- 
form  gland- vesicles. 

The  fUad-Tesidss,  about  ^  of  an  inch  in  diameter,  a 
sue,  lined  witl 


posed  of  a  basement  d 


ihrane,  lined  with  an  tpiAelwm,  of  sphe- 
roidal nucleated  cella.  Tlie  gland- 
vesicles  communicate  with  an  eicit- 
tory  duct,  and  the  ezctctory  dncti 
of  all  the  lobnles  unite  to  farm  ■ 
common  excretory  duet  or  canal  kt 
each  lobe,  galu!topiia^UM  dncb  Tbe 
duct,  taking  Its  course  beneath  the 
areola,  dilates  into  an  elongated  ttc 
or  ampnllJ^  and  reaching  the  bsM  (^ 
the  mammilla,  contrscta  in  siie  isd 
bends  outwards  into  that  piocesa  to 
terminate  at  its  extremity  by  asnull 
aperture.  There  are  &om  15  to  15 
ducts  in  the  nipple,  a  number  corn- 
sponging  with  the  niunber  of  lob« 
composing  the  gland. 

Thegland-vesiclesare  held  together 
by  a  dense  white  areolar  tissue,  whieb 
unites  the  lobules  into  lobes,  and 
_^_^^    connect  the  different  lobes  with  each 
■nd  duTiw  iKtattoD.  (haw-   other,  forming   a   covering   for  the 
.110  uio  lining  ^3ii  Md  i»pUi»T  whole,  and  being  itaelf  surronnded 
"""^'  with  adipose  tissue.      The  galacto- 

phonis  ducts  are  composed  of  areolar  tissue,  with  lo&gitadinal  and 
circular  elastic  fibres,  and,  according  to  Henle,  there  is  an  indieatioa 
of  loni^tudinal  smooth  muscular  fibre ;  they  are  lined  by  columnar 
epitbelmm,  ^ajwi\i%  '-vaVa  ■Cwt  w^uoosiTa  toTm  near  the  openings  on 
tne  mpp\e. 


Fio.  414.— OIud-Tedclesof  ths 


^«\«  Qa'^<st&.\t^  <.'^na.<ggi^Meomj.tTfuuM&. 
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ing  more  or  less  pigment  in  its  rete  mucosum ;  it  possesses  at  the 
extremity  a  number  of  papillse,  between  wbicb  are  the  lactiferous 
openings,  and  it  is  composed  internally  of  the  ducts,  united  together 
and  surrounded  by  areolar  and  smooth  muscular  tissue,  the  latter 
giving  the  nipple  the  faculty  of  erection  and  retraction.  The  inter- 
ment of  the  areola,  besides  possessing  a  coloured  epidermis  with 
numerous  large  sudoriparous  and  sebaceous  glanas,  the  latter 
associated  with  fine  hairs,  is  also  provided  with  a  layer  of  smooth 
muscular  fibre,  which  gives  it  a  power  of  contraction. 

The  secretion  of  milk  is  effected  by  the  formation  of  oil- 
globules  in  the  epithelial  cells  of  the  gland- vesicles ;  the  epithelial 
ceUs  bein^  perfected,  are  pushed  outwards  and  displaced  bv  a  new 
layer  of  similar  cells  which  form  beneath  them  ;  they  are  tnus  car- 
ried forward  into  the  lacteal  ducts,  where  the  cell  bursts  and  gives 
exit  to  its  oil-globules,  now  become  milk-globules  y  and  the  cell- 
membrane  and  nucleus  are  lost  These  milk-globules  suspended  in 
a  fluid,  the  mtlk^lcuma,  constitute  the  milk.  Previously  to  concep- 
tion, the  mammse  only  secrete  a  yellowish  viscid  mucus,  and  at  the 
commencement  of  lactation  the  milk  is  imperfect  and  termed  colo- 
Mrumj  having  entering  into  its  composition  a  number  of  cells  filled 
with  yellow  fat  globules,  named  colostrum  corpuscles. 

The  mammary  gland  of  the  male  is  rudimentary ;  it  varies  in 
size  from  a  quarter  of  an  inch  to  two  inches  in  breadth,  by  one  to 
three  lines  in  thickness.  It  is  firm  in  texture,  presents  no  division 
into  lobes,  and  its  ducts  are  small  without  dilatations,  and  terminate 
in  gland- vesicles  larger  than  those  of  the  female. 

The  development  of  the  mammary  gland  commences  at  the  fourth 
or  fifth  month  of  embryonic  life,  at  first  by  a  papilla  of  the  rete 
mucosum,  which  subsequently  gives  off  primary  and  secondary 
branches  ;  the  papilla  and  its  branches  are  for  a  time  solid,  but  as 
development  aavances  thev  become  hollow  and  invested  externally 
by  a  fibrous  membrane.  At  birth  the  gland  measures  between  two 
and  four  lines  in  breadth,  and  presents  from  twelve  to  fifteen 
lobular  divisions,  and  then  goes  on  gradually,  but  very  slowly,  in- 
creasing in  bulk.  True  gland- vesicles  do  not  make  their  appear- 
ance until  the  period  of  menstruation,  and  are  not  fully  developed 
throughout  the  entire  gland  imtil  the  first  pregnancy.  After  the 
period  of  child-bearing,  the  gland  generally  degenerates,  the  gland- 
vesicles  disappear,  and  in  old  a^  the  orj^  passes  into  a  state  of 
atrophy,  the  ducts,  with  their  epithelium  m  a  state  of  fatty  degene- 
ration, alone  remaining,  surrounded  by  a  cushion  of  fat  which  takes 
the  place  of  the  glandular  tissue. 

Vessela  and  Nerves. — The  mammae  are  supplied  with  arteries 
from  the  thoracic  branches  of  the  axillary,  the  intercostals,  and 
internal  mammary ;  having  entered  the  substance  of  the  gland  they 
divide  into  capillaries,  which  constitute  a  close  network  aroimd  the 
gland-vesicles.  The  veins  form  an  incomplete  circle  around  the 
base  of  the  nipple,  cireulus  venosus  HaUerL  from  which  larger  veins 
conduct  the  blood  to  the  circumference  01  the  gland,  tfnd  by  these 
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GommunieatioTiB  form  a  plexus  on  its  surface.  They  tenninti 
in  the  axillary  vein,  internal  mammarr,  intercostals,  and  jognL 
veins. 

The  Ifmphatiei  are  abundant  in  the  integument  coTering  tl 
mamnue,  but  have  not  yet  been  observed  in  the  structure  of  tl 
gland ;  thev  take  the  course  of  the  veins,  inwards,  to  the  snteri 
mediastinal  glands ;  and  outwards  along  die  border  of  the  pectoni 
major  to  the  axillary  glands^ 

The  MTvei  of  the  mammarv  gland  are  derived  from  the  ani 
rior  cutaneous  branches  of  the  second,  third,  and  fourth  inU 
eostal  nerve,  and  from  the  lateral  cutaneous  branches  of  the  ai 
nerves. 


GLOSSARY  OF  ANATOMICAL  TERMS. 


Abdomkn  (Lat.  ahdOt  I  conceal).     The  inferior  cavity  of  the  trunk,  con- 
taining the  etomachi  inteetinee,  liver,  &c. 
Abductob  (Lat.  abducoy  I  draw  from).    A  muscle  which  carries  the  limb 

away  from  the  middle  line  of  the  body,  or  the  digits  from  the  middle 

line  of  the  hand  or  foot, 
AcoESSORius  (Lat.  accederty  to  be  added  to).     Muacles  or  nerves  which 

assist  others  in  their  action  are  thus  named. 
AcBBYULUS  (dim.  of  Lat.  acervus,  a  heap).     Applied  to  the  mass  of  gritty 

particles  contained  in  the  pineal  gland. 
AOBTABULTTM  (Lat.  ocetob^ilum,  a  vessel  for  holding  vinegar).     The  cup- 
shaped  cavity  of  the  innominate  bone  which  receives  the  head  of  the 

femur. 
Acivi  (Lat.  aeinutf  the  stone  of  grapes  or  mulberries).     The  small  vesicles 

which  form  conglomerate  g^ds. 
AcBOMioir  (Ok.  Axpop,  the  extremity,  and  A/iot,  the  shoulder).    The  part 

of  the  scapula  forming  the  tip  of  the  shoulder. 
Adipose  (Lat.  adept,  fat).    Fatty. 
Adductor  (Lat.  adduco,  1  draw  to).     A  muscle  which  carries  the  limb 

towarda  the  middle  line  of  the  body,  or  the  digits  towards  the  middle 

line  of  the  hand  or  foot. 
Ala  (Lai.  oto,  a  wing).    Term  applied  to  the  lateral  lobe  of  the  nose,  the 

expanded  part  of  the  external  ear,  and  to  certain  processes  of  the 

sphenoid  iNone. 
Alybou  (Lat.  alveut,  a  cavity).    The  name  given  to  the  sockets  of  the 

teeth  and  the  air-cells  of  the  lung. 
Amfhiabthrosis  {Qik.dft^  about,  and  dfi$p^f  a  joint).    An  articulation  by 

means  of  some  intervening  substance,  as  that  between  the  bodies  of 

the  vertebrse. 
Amtodala  (Gk.  dftvyMXri,  an  almond).    The  tonsils  are  so  called  from 

their  resemblance  to  almonds. 
Ahabtomosis  (Gk.  dya,  by,  and  arofjid,  a  mouth).     The  intercommunica- 
tion of  vessels. 
Ahatomt  (Ok.  dva,  through,  and  rifmt,  I  cut).     The  Greek  equivalent  of 

"Dissection." 
AVcBTLOflZB   (Gk.    d7ir»Xot,   crooked).      An  unnatural   union  between 

bones. 
ANOOirsiis  (Gk.  ^M»r,  the  elbow).    A  muscle  situated  near  the  elbow. 
Akkulthb  (Lat.  annulus,  a  ring).    A  circle  or  ring. 
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Aarri — m  in  atUi-trofpa,  amti-kdix^  &o.  (Gk«  drrl^  agaiDBt).     Opponte,  or 

opposed  ia 
Ajktbcm  (Lat.  amtnum^  a  caTe).    The  cavity  in  the  superior  msxilUiy 

bone. 
AxDB  (Lat,  omts,  an  opening).    The  termination  of  the  rectum  whidi 

•enree  at  an  outlet  for  the  fsDoes. 
AoBTA  (Ok.  dflfnjp,  a  belt  or  strap  to  hang  anything  to).    The  main  arteiy 

of  the  body  is  probably  so  called  because  it  apparently  suspends  the 


AfosBUBOsm  (Ok.  ds^  from,  sod  Ptvptm,  a  nerre).     A  tendinous  e^Mui- 

sion,  so  called  because  the  early  anatomists  did   not  distingiiiih 

between  tendons  and  nerrea. 
Apofhtsis  (Ok.  dr6,  from,  and  ^^,  I  grow).     A  projection  from  tht 

surface  of  a  bone. 
Appbndicbs  BTiPLOiCJB  (Lat).    Small  fringes  of  fat  attached  to  the  hip 

intestine. 
Aeachxoid  (Ok.  d^x^,  a  spider*s  web,  and  ctSot,  like).      The  middle 

membrane  of  the  brain. 
JkMXXAXVM  (Lat.  arctuHns,  bow-shaped).  Name  given,  from  their  shape,  to 

tendinous  bands  connecting  the  diaphragm  with  the  last  rib  and  firit 

lumbar  vertebra. 
Aebola  (Lat.  diminutive  of  ores,  a  void  space).    Term  applied  to  inter- 

spaces  in  fibrous  tiasue. 
Artkrt  (Gk.  d%]v  *ifi  <^<1  ^P^  I  keep).     A  vessel  carrying  blood  from 

the  heart.     The  ancients  supposed  the  arteriea  contained  air,  sod 

hence  the  name. 
Arthrodu.  (Ok.  ip0p6)ff  a  joint).    An  articulation  admitting  of  a  gliding 

movement. 
Arthroumt  ^Ok.  SipBpU,  a  joint,  and  X^yot,  a  disconrae).    A  treatiwoa 

joints. 
Articulation  (Lat.  ariiailusj  a  joint).    The  means  by  which  the  bosei 

of  the  skeleton  are  connected. 
Arttrxoid  (Ok.  Ap&nupo,  a  pitcher,  and  clSot,  like).     The  two  pvramidil 

csrtilsges  of  the  Isiynz,  so  called  from  the  supposed  resemblsnoe  of 

the  two  together  to  the  mouth  of  a  pitcher. 
Astragalus  (Ok.  dffrpdTaXot,  a  die).    One  of  the  bonea  of  the  tarsus. 
Atlas  (Gk.  rXdm^  I  sustain).     The  vertebra  which  supports  the  head. 
Attollrns  (Lat.  attoOo,  I  raise  up).    Raising.    The  attoUens  auricolam 

muscle  raises  the  pinna. 
Attrahbxs  (Lat.  od,  to,  and  traMo^  I  draw).     Drawing  towards.     The 

anterior  extrinsic  muscle  of  the  ear  is  so  called  becaose  it  draws  tbs 

ear  forwards. 
Auditort  (Lst.  audio,  I  hear).     Belonging  to  the  car. 
AURIGLK  (Lst.  amrieuia,  diminutive  of  cniHs,  a  little  ear).     The  two  sope- 

rior  cavities  of  the  heart  are  so  called  becaose  of  their  appendices 

which  look  like  esrs. 
AxTGOS  (Ok.  a,  without,  and  jVy^  a  yoke).     Without  fellow.     The  tenn 

is  applied  to  parts  which  sre  not  in  pain. 

BACILLAR.T  ^QtV  fUjcn^^ a  ctaflTV    The  layer  of  rods. and  cones  ol  thi 

T«dna  \a  lomAUxiita  c»^«^  >^«\*xsii^Kr|\K^«t« 
BaSU-J^U  ^Va\^  Vuaa,  %  >3<MSkV     '^^^T«B!a%  V^  ^^mi\*«^  ^Sk*.\«ss^« 
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Basilic  (Gk.  /SoorcXur^f,  royal).    A  term  generally  of  eminence,  and  hence 

applied  to  a  large  Tein  of  the  arm. 
Biceps  (Lat.  hU,  twioe,  and  caput,  a  head).    Muacles  haring  two  heads 

receiTe  this  name. 
Bicipital.    Adjective  from  the  preceding. 
BiciTSPiD  (Lat.  bit,  twice,  and  eutpU,  a  spear).     Having  two  tubercles  or 

points. 
BiPfiNKiFOBM  (Lat.  his,  twice,  and  penna,  a  feather).    Applied  to  musclee 

having  their  fibres  arranged  on  each  side  of  a  central  tendon,  like  the 

barbs  of  a  feather. 
Bbachia  (Lat.  hrachium,  an  arm).    Two  arms  of  nerve  matter  in  the 

interior  of  the  brain. 
BftACHiAL  (Lat.  braehium,  an  arm).    Belonging  to  the  arm. 
Bboivchi  (Ok.  pp6yxott  the  windpipe).     The  tubes  which  convey  the  air 

from  the  trachea  to  the  lungs. 
Bbonchocklb  (Ok.  PpSyxot,  the  windpipe,  and  n^Xiy,  a  tumour).     A  per- 
manent enlargonient  of  the  thyroid  gland. 
BucciNATOB  (Lat.  buecina,  a  trumpet).    A  muscle  of  the  cheek,  so  called 

from  its  use  in  blowing. 
BULBUS  (Lat.    buOnUf  an  expanded   underground  stem).      Applied  to 

several  rounded  structures  in  the  body,  as  the  bulbus  olfactariut  and 

bulbuM  vtitibuU, 
Bursa  (Lat.  bursa,  a  sac).    A  dosed  sac  containing  fluid,  and  intended  to 

modify  pressure. 

Cmoum  (Lat.  ccKui,  blind).  Any  eul-de-sae  is  called  csecum,  but  the 
term  is  especially  applied  to  the  expanded  commencement  of  the 
large  intestine. 

Calamus  scriptobiub  (Lat.  a  writing  pen).  A  groove  upon  tlie  floor  of 
the  fourth  ventricle. 

CaLCahium  (Lat.  calx,  the  heel).    The  heel  bone. 

Calx  (Lat.  calx,  colds,  the  heel).     Os  colds,  the  bone  of  the  heeL 

Canaliculus  (Lat.  diminutive  of  canalis,  a  canal).  A  small  canaL  The 
term  is  applied  to  the  minute  canals  of  bone,  and  to  the  passages 
which  carry  away  the  tears. 

Caivcblli  (Lat.  canctUi,  lattices).  Term  used  to  denote  the  spongy  struc- 
ture of  bone. 

Caninb  (Lat.  canis,  a  dog).  The  so-called  canine  teeth  are  largely  de- 
veloped in  the  dog. 

Canthi  (Gk.  KfUfBot,  the  angle  of  the  eye).  The  angles  formed  by  the 
junction  of  the  eyelids. 

Capillaries  (Lat.  capillus,  a  hair).  The  minute  vascular  tubes  in  the 
tissues. 

Capitulum  (Lat.  capUulum,  a  little  head).  Certain  small  rounded  pro- 
minences receive  this  title,  as  the  projection  on  the  lower  end  of  the 
humerus  which  articulates  with  the  ntdius,  and  the  lower  extremity 
of  the  ulna  (capitulum  ulnsd). 

Capsule  (Lat.  capsula,  diminutive  of  capso,  a  box).  A  bag  encloaing  any 
part  or  organ,  as  the  ca(>sule  of  the  kidney. 

Cardiac  (Gk.  xapSla,  the  heart).     Belonging  to  the  heart. 

Carotid  (Gk.  tcapbta,  I  induce  sleep).  The  carotid  arteries  are  so  named 
because  pressure  on  them  is  supposed  to  induce  sleep. 

Carpus  (Gk.  Kopwdt,  the  wrist).    The  bones  of  the  wrist. 
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Carunoula  (lAt  diminutive  of  cair%  flMh).    A  •mall  flesh-like  body. 
Cauda  equina  (Lat.  a  hone's  tail).     The  Iowmt  eod  of  the  ipinal  cord 

with  the  lumbar  and  sacral  nerrea. 
Catbricouh  (Lat.  axmu,  hollow).    Hollow  channels  or  caTities  are  eilled 

cayemous. 
CucraruM  (Lat.  eamtMUm^  a  rough  stone).    The  anbttaooe  which  torow 

the  exterior  of  the  fang  of  a  tooth. 
CiNTRUii  (Lat.  the  centre).    The  body  of  a  Tert^bra. 
Cbphauo  (Ok.  iK^ak^t  the  head).    Belonging  to  the  head. 
CiRBBKLLUM  (Lat.  dimlnutiTe  of  ctr^brwm).     The  lesser  brain* 
GiEKBBUM  (Lat  the  brain).    The  term  applied  to  the  greater  brain  m 

that  part  occupying  the  upper  portion  of  the  akoU. 
Ckbyix  (Lat.  eemii^  gen.  cenriiit.  the  neck). 
Ckbumivoub  (Lat.  ctra^  wax).    Glands  secreting  the  ear  wax. 
Cbiabma  (Ok.  xidi»,  I  mark  with  the  letter  X  ;  orosaing  or  dscnssstion). 

The  oommisBure  of  the  <^tic  nerves. 
Cholxdoohus  (Ok.  xo^^f  bile,  and  Uxpi»Mj  I  receive).     Conveyii^  bile. 
Qbo&iom  (Qk.  xV*^*  B^  or  leatber)*    One  of  the  membranes  of  t^ 

embryo. 
Cboibou)  (Gk.  x^P*'>^9  ^  chorion,  and  dSof,  Uke).     Term  applied  to  the 

middle  coat  of  the  eye  from  its  vascularity. 
Chtlo-poibtio  (Ok.  xvX^'>  juice,  that  is  to  say,  chyle,  and  rot^w,  I  make). 

Chyle-producing.     Term  applied  to  the  viscera  oonneoted  with  tbi 

formation  of  chyle. 
ClUA  (Lat.  cilium,  an  eyelash).    The  eyelashes. 
CnouMDUCTiov  (Lat.  arcufa,  around,  and  daroo^   I   lead).      The  alight 

degree  of  motion  which  takes  place  between  the  heed  of  a  booe  aod 

the  socket,  while  the  extremity  of  the  limb  is  made  to  deaeribe  a 

large  oircle. 
CmouMVALLATK  (Lat.  circumvaUatM,  trenched  about). 
Clayiolb  (Lat  davit,  a  key).    The  coJlar  bone. 
Clxido-mastou)  (Gk.  xXed,  a  key,  /mmt^,  a  nipple^  and  elSes^  like).    Coo- 

nected  with  the  clavicle  and  mastoid  proeesa. 
ClihoU)  (Qk,  cX<rif,  a  bed,  and  fISot,  like).     The  prooeosos  which  border 

the  sella  turcica  are  so  called  becauae  they  bear  aome  resamblanee  to 

the  posts  of  a  bedstead. 
Clitobis  (Gk.  irXciMii,  I  shut  up).    The  homologue  in  the  female  of  the 

penis  of  the  male. 
CoooTX  (Ok.  KbKKvi,  a  cuckoo).    The  last  bone  of  the  vertebral  ooluum  in 

man.    It  is  supposed  to  resemble  a  cuckoo's  beak. 
CocHLBA  (Gk.  ir6xXor,  a  shell-fish).     A  spiral  cavi^  in  the  iBtemal  ear. 
CiXLiAO  (Gk.  iroOuo,  the  belly).     Belonging  to  the  bellj. 
Colon  (Gk.  ira»Xor,  the  colon).    The  large  intestine. 
ComnssuBS  (Lat  eommiUert,  to  unite).    A  joining  together. 
COMFLXXUS  (Lat  60iN|i2eda»  to  comprise).    A  mnaiBle  at  the  back  of  the 

neck,  so  called  becauae  of  the  mtrioate  mix:ture  <tf  ita  moaoular  and 

tendinous  parts. 
CovoHA  (Gk.  irdrx^f  a  shell).    The  central  part  of  the  external  ear* 
CoNDTLB  (Gk.  ic^vXot,  a  knnekle).    Term  applied  to  oartain  artieolar 

osseous  processes. 
CosjuKorciv A  ^IaV..  vtK,  Kisis^BaeLy  wA  ^^im^>  I  ioin).    The  mnoons  asm* 

brane  ol  \iiaUonX.cl  ^^  v|%,^\im^  v»Baa(uk'dM^\>Aa.^vdk  the  sfe- 
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Conoid  (Ok.  Kwmt,  a  oono,  and  c78pt,  like).    A  coiie-abiH>ed  portion  oi 

the  coraco-clavioular  ligament  ia  so  called. 
CoHsnuoTOB  (Lafe.  eonatritgert,  to  bind  tightly  together)*    A  muflde 

which  constricts  or  closes  anj  opening  of  the  bodj. 
dOBAOOiD  (Ok.  x6/m|,  a  raven,  and  cidot,  like).    A  prooesa  of  the  scapula 

supposed  t<>  resemble  a  raven's  beak. 
CoBiUM  <Qk.  x^<<>^f  leather).    The  deep  layer  of  the  skin. 
CoBHXA  (Lat.  comeuSf  homy).    The  anterior  transparent  part  of  the  eye. 
Ck>BivuA  (Lat.  oomu,  a  horn).    IVooeseee  which  project  like  horos. 
CoaoKA  (Lat.  carcnOf  a  crown).     Forming  a  circlet  like  a  crown. 
C0BFO8  (Lat.  corpus,  a  body,  pi.  corpora).    A  body.     Hence  we  have  the 

following  :— 
Corpoia  albicantia  (Lat.  albico,  I  become  white).      T^o  whitish 
masses  of  nerve  substance  at  the  base  of  the  brain. 
,f       AnmtU.     Fibrous  nodules  in  the  semilunar  valves  of  the 
heart,  so  named  after  the  anatomist  Arantius  of  Bologna. 
„       oavaniMft  (Lat  caverna,  a  cavern).     Two  elongated  bc^ea, 
formed  of  erectile  tissue,  and  forming  the  chief  bulk  of  the 
penis  and  clitoris. 
,,       genicnlata  (Lat.  genictdum^  a  knot).      Two  small  promi- 
nences of  nerve  matter  situated  at  the  back  part  of  each 
thalamus  opticas. 
„       qnadrigemina  (Lat.   quadrigtminus^  four    placed  in  two 
pain).    The  masses  of  nerve  matter  with  which  the  optie 
tracts  are  especially  connected.      They  are  also  called 
cpticldba, 
„       ftriata  (Lat.  i<ria,  a  streak).    The  great  motor  ganglia  of 
the  cerebrum ;  their  streaked  appearance  is  due  to  the  pre* 
sence  of  alternate  layers  of  grey  and  white  matter. 
OorpliB  OAllosniii  (Lat.  ooZ^ui^  hard).    The  great  transTina  oonimja* 
sure  of  the  brain. 
„      dentatnin  (Lat  denkAtu,  toothed).     A  small  mass  of  grey 
matter  having  an  irregular  outline,  and  situated  in  the 
centre  of  the  cer^llum  and  in  the  olivary  body. 
„      flmbriatmn  (Lat  .^mftrio,  a  fringe).     The  fringed  edge  of  the 

fornix  as  seen  in  the  lateral  ventricle. 
„      Highmorianmn.    The  central  fibrous  portion  of  the  testicle, 

named  after  Highmore  of  Oxford. 
,,      Intenm  (Lat  luieus,  pale  yellow).     The  cicatrix  left  in  the 

ovary  from  the  bursting  of  a  (graafian  vesicle. 
„      tpongioanin  (Lat  tpongia,  a  sponge).    The  part  of  the  penis 
which  encloees  the  urethra. 
COBPDBOLB  (LaL  carpuiculum,  diminutive  of  oorp«j^  a  body).    A  small 

body. 
CoBBUOATOB  (Lat  corrugortj  to  wrinkle).    A  muscle  which  contracts  the 

brow  and  produces  wrinkles. 
CowAL  (Lat  cottOf  a  rib).    Pertaining  to  the  riba. 
CoTTLOiD  (Qk.   K<n<tK%  a  cup,  and  ctSof,  like).     The  cup-shaped  cavity 

which  receives  the  head  of  the  femur. 
Cbanium  (Ok.  Kpoploif,  the  skull).    The  skulL 
Gbxmastbb  ((}k.  KfKftdM,  I  suspend).    The  safl|>eiisory  muaole  of  the 

testicle. 
Cbibritobk  (Lat  eribrum,  a  sieve^  and /ormo,  likeness).    Sieve-like. 
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Cricoid  (Ok.  KpUc%  a  ring,  and  c78ot,  like).     On«  of  the  cartilaget  of  tl 

laiynx. 
Crista  galli  (Lai.  a  oo<^'s  oomb).    A  oomb-like  prooew  of  the  ethmui 

bone. 
Cbub  (Lat.  eruM,  a  leg).     A  proceM  or  peduncle  of  the  brain.     Crmnl- 

crurtuM,     Belonging  to  the  leg. 
Cuboid  (Gk.  KCfios,  a  cabe,  and  cfSot,  like).    A  eabe-ahaped  bone. 
CcvsiFOBM  (Lat.  ameuM,  a  wedge,  Mndfonma,  likeneas).     Wedge-ahapec 
CuHEXTS  (Lat  cuneut,  a  wedge).    A  wedge-ahaped  lobe  of  the  Inain. 
Cuticle  (Lat.  euticula^  diminatiye  of  euHt,  the  akin).     The  lupeifid 

layer  of  the  skin.     Called  alto  epidenUM,  and  Karf-Mn, 
Ctbtic  (Gk.  KOffrlt,  a  bladder  or  bag).    Belonging  to  the  urinary  or  gi 

bladder. 

Dartos  (Gk.  8a/m(t,  flayed).     The  aubcutaneous  layer  of  the  aerotnm. 
DsoLUTiTioy  (Lat.  (Ugluttrty  to  awallow).     The  act  of  swallowing. 
Deltoid  (Gk.  A,  and  etSot,  like).    The  muscle  and  ligament  thna  naiiK 

reeemble  in  shape  the  Greek  letter  D. 
Dehtes  safiemtls  (Lat.  dem,  a  tooth,  and  tifiaUia^  wisdom).    Wiada 

teeth. 
Dehtine  (Lat.  ckiM,  a  tooth).     The  ttaaue  forming  the  body  of  the  tootl 
Derma  (Gk.  S^pam*  the  skin).     The  deeper  layer  of  the  skin ;  called  al 

true  thin, 
Descendenb  koni  (Lat.  detcendentf  deacending,  and  noni^  of  the  nintl 

The  descending  branch  of  the  ninth  cranial  nerve. 
Diaphragm  (Gk.  Sid^payfia,  a  partition  wall).     The  muacle  which  aep 

ratea  the  carity  of  the  abdomen  from  that  of  the  thorax. 
DiAPHTsis  (Gk.  9^,  through,  and  ^<k»,  I  grow).     A  term  applied  to  tl 

shaft  of  a  long  bone. 
D1ABTHRO8I8  (Gk.  Sla,  throagh,  and  ip0p6)f,  a  joint).     A  joint  with 

moderate  degree  of  motion. 
Dichotomouslt  (Gk.  Uxa,  double,  and  rifuwy  I  cut).     DiTiding  into  paii 
Digastric  (Gk.  Wf,  twice,  and  yturHjp,  a  belly).     Two-bellied. 
Digital  rossA  (Lat.  digUut,  a  finger,  and  /o«m,  a  ditch).     A  depreau 

suoh  as  might  (ve  produced  by  the  tip  of  the  finger. 
DiFLOR  (Gk.  iirXSuff  double).     The  oaaeous  tiiaue  l^tween  the  two  tabi 

of  the  skull. 
Disc  (Lat.  discut,  a  flat  plate). 
Dissect  (Lat.  ditMeeo^  I  cut  to  pieces). 
Duodenum  (Lat.  duodeni^  twelve).     The  first  portion  of  the  small  bow 

was  thus  named  by  Herophilos,  because  it  is  twelve  fingers'  breadi 

in  length. 
Dura  matkr  (Lat  dura,  hard,  and  mater,  mother).     The  outer  membnu 

of  the  brain. 

Embryo  (Gk.  h,  in,  and  fip^,  to  bud  forth).     The  foetus  in  utero. 
Emuloent  (Lat.  emvlgeo,  I  milk  or  drain  out).     Term  applied  to  the  ran 

arteries. 
Enamel  (Gk.  h,  in,  and  Fr.  imaU),    The  hard  Bobetanoe  covering  tl 

crown  of  a  tooth. 
ESAKTHROMt^  ^Qt^L.  ^>\Ti,  v(A  «4i»^^  ^  V^v\tV    A.  ball-and-socket  join 
in  w\i\c\i  tVv^  To>wA«^V«*dL<A  o\i^\»\»^ax«««^^^a5s^»^ia^tsQJ^^^l^ 
Booket  ol  asxa^iieT, 
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ENCEFHA.LON  (Ok.  iv,  in,  and  ffe^Xi^,  the  head).     The  brain. 
Endocardium  (Gk.  iwioify  within,  and  jcapd/o,  the  heart).    The  membrane 

lining  the  cavitiea  of  the  heart. 
Endosteuii  (Gk.  ivi<»,  within,  and  dtfreor,  a  bone).    The  membrane  which 

lines  the  interior  of  long  bones. 
Eksifobm  (Lat.  ennSf  a  sword,  and /orma,  shape).    The  terminal  piece  of 

the  sternum. 
EiTTROPiUM  (Gk.  4Vf  in,  and  rp&irta,  I  turn).     Inversion  of  the  margin  of 

the  eyelid. 
EPHlPPnTM  (Gk.  i^flTTtop,  a  saddle).    The  ridge  forming  the  back  of  the 

sella  turcica  is  called  dormm  ephippii, 
Efiobakium  (Gk.  hrl,  upon,  and  KfMi^lw,  the  skull).    The  periosteum  of 

the  skull. 
Epidkrhis  (Gk.  ivLy  upon,  and  i^pfta,  skin).    The  superficial  lajer  of  the 

skin. 
Epididymis  (Gk.  fr/,  upon,  and  diivfiot,  the  testicle).     A  small  lobule 

connected  with  the  testicle. 
Epigastrium  (Gk.  ivLf  upon,  and  ya<rHipf  stomach).     The  region  of  the 

abdomen  in  which  part  of  the  stomach  lies. 
Epiglottis  (Gk.  M,  upon,  and  yXums,  the  glottis).    The  cartilage  which 

covers  the  opening  of  the  glottis  in  deglutition. 
Epiphysis  (Gk.  erl,  upon,  and  ^wa,  I  grow).     The  portions  of  long  bones 

which  grow  by  centres  distinct  from  that  of  the  shaft. 
Epiploic  (Gk.  M,  upon,  and  tX^u;,  I  sail).     Belonging  to  the  omentum, 

this  being  called  epiploon. 
Epithelium  (Gk.  ^(,  upon,  and  BaXkta,  I  grow).    So  called  because  it 

generally  forms  the  superficial  layers  of  tissues. 
Erector  (Lat.  erigere,  to  raise). 
EttYTHROiD  (Gk.  €pv0pot,  red,  and  eZdof,  like).     Reddish.     A  term  applied 

to  the  cremaster  muscle  where  it  covers  the  spermatic  cord. 
Ethmoid  (Gk.  iiOfi&s,  a  sieve,  and  eldos,  like).     A  bone  so  called  from  the 

perforations  in  its  horizontal  plate. 
Extensor  (Lat.  extendere,  to  stretch  out).    A  muscle  which  extends  a 

part. 

Facet  {Yr.facettt,  a  little  face).    A  small  plane  surface. 

Falciform  (Lat.  fcdx^  a  scythe,  and /orma,  like).    Scythe-like. 

Fallopian  tubes.  The  ducts  for  the  passage  of  the  ovum  from  the  ovary 
to  the  uterus ;  so  called  after  Gbtbriel  Fallupius,  the  anatomist  who 
first  described  them. 

Falx  cerebri  (Lat./a2aE,  a  scythe,  and  eertbrum,  the  brain).  A  scythe- 
like process  of  the  dura  mater  separating  the  two  hemispheres  of  the 
brain. 

Fascia  (Lat.  ftueiaf  a  bundle).  A  sheet  composed  of  bundles  of  fibrous 
tissue. 

Fasciculus  (Lat.  diminutive  of  fascia,  a  bundle).  A  small  bundle  of 
muscular  or  nerve  fibres. 

Fauces  (Lat.  plural  of  faux,  the  throat).  The  opening  between  the  mouth 
and  pharynx. 

Femur  {lot.  femur,  the  thigh).    The  thigh  bone. 

Fenestra  (Lat.  fenatra,  a  window).  Term  applied  to  the  openings  be- 
tween the  middle  and  internal  ear. 

Fibril  (Lat.  Jibrilf  a  fibre).    A  small  filament  or  fibre. 
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FiBRiLLA  (Lat.  diminatWe  of  fibril). 

Fibula  (Ui.  /bnio,  a  cbsp).    Th«  leawr  bone  of  the  leg. 

FiLiPORM  [LB.t.JUvwit  a  thread,  and /orma,  Hke).     Thread-like. 

FiLCM  TiBMiVALB.    The  thre«d  by  whieh  the  spinal  cord  ii  fixed  it  itt 

lower  extremi^. 
FiMBMJB  (Lat.  jhAruBf  fringea).     The  fringes  of  the  Fallopian  tube. 
Flkxor  (Lat  Jfecfone,  to  bend).     A  muscle  which  bends  the  limbi 
FLOCcrLUB  (Lat.  dioiiniitive  of  jUeeus^  a  lock  of  wool).     The  part  of  th« 

cerebellum  on  whidi  the  pneumogastric  nerre  lies. 
Fonrs  (Lat  fieim*,  the  joong  of  any  creature).    The  ehUd  in  utero  after 

the  fourth  month. 
FoLUCXB  (Lat.  diminotiT<s  of  follit,  a  bag).    A  small  caritj  with  opes 

mouth. 
F05TANBLLBS  (Lat.  diminutiTe  of  fmu,  a  fountain).     The  spaces  betweeo 

the  cranial  bones  in  the  foetus. 
FoRAMKX  (Lat  /orosiah  a  hole). 
FoBNix  (Lat  fomiXy  an  arch  or  tsuU).    An  arched  oommiasure  of  the 

brain. 
FocRCHKTTB  (Fr.  fimr^tUe,  a  fork).     ThiB  thin  fold  which  connect!  the 

labia  majora  poeteriorly. 
FovBA  (Lat  fovt^tt  a  pit).     A  shallow  depression. 
FRM^fm  (Lat  fnrnvw^  a  curb  or  bridle).    Any  part  which  perfomu  th* 

office  of  a  check  or  curb ;  more  especially  applied  to  a  band  of  macou^ 

membrane. 
FcxDCS  { Lat.).     The  bottom. 
FricGiFORM  (Lat.  fungus^  and/orsMi,  thape).     Shaped  like  a  muahroom. 

Oalactophorus  (Gk.  or<L\a,  milk,  and  0^/>«,  I  carry).     Term  applied  to 

the  ducts  of  the  mammary  glands. 
GA5GU0N  (Ok.  TdyyXwr,  a  tumour  or  enlargement).     A  nerre  centre, 
Oastbic  (iik.  yanitp,  the  belly).     Pertaining  to  the  stomach. 
Gastbocxemius  (Gk.  Youmjp,  the  belly,  and  tnHffoi,  the  leg).     The  muscle 

which  forms  the  bulk  of  the  bellied  part  of  the  leg. 
Gemellus  (Lat.  dim.  of  pminvs,  double).    Twin  muscles. 
Gkxial  (Gk.  T^rcior,  the  chin).     Belonging  to  the  chin. 
Gexiculatb  (L«t  grmculnm,  a  little  knee).     A  ganglionic  swelling  «i 

a  l>end  of  the  facial  nerre  is  called  geniculate, 
GEXia-HTO>OL<»su8  (Gk.  y^ctor,  the  chin,  and  yXioffaa^  the  tongue).    A 

muscW  attached  to  the  chin,  hyoid  bone,  and  tongue. 
Gexio-btoid.     A  muscle  attached  to  the  chin  and  hyoid  bone. 
GixoLTMCS  (Gk.  ytyy\vp6%  a  hinge).     A  hinge-joint 
Glaxs  (Lat.  gUMnt,  an  acorn).     The  extremity  of  the  penis  or  clitoris. 
Glexoid  (Gk.  7\iriJ,  a  socket,  and  rfJof,  likeness).     The  name  of  a  part 

having  a  shallow  oaTity,  as  the  shoulder-joint^  and  a  fossa  in  the 

temporal  b«>ne. 
Globus  (Lat.  glohms,  a  ball).    Term  applied  to  part  of  the  epididymis. 
Glomerilvs  (Lat  dim.  of  gicmms,  a  ball  of  thread).     The  rascular tufu 

of  the  kidneys. 
Glosso — (Gk.  ^Xii^cro,   the  tongue).      Terms  compounded  of  this  word 

be\oT^  Vo  ii«Txe^  oit  \siuaclea  connected  with  the  toi^^e. 
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OoMPHOsn  (Gk.  y6/i^,  a  nail).    A  nail-like  articulation,  as  that  of  the 

teeth  with  the  jaws. 
Graotlis  (Lat.  gracilis,  slender).    A  long,  thin  muscle  of  the  thigh. 
GUBSBNAOULUM  (Lat.  ffubemo,  I  steer  or  guide).     The  cord  which  gpiides 

the  testicle  in  its  descent. 
GusTATOBT  (Lat.  guMto,  I  taste).    Connected  with  taste. 
Gtbub  (Gk.  y^potf  a  ring).    A  convolution. 

HiBMAL  (Gk.  aifjMf  blood).     Containing  the  blood-vessels. 
UiBMAPOPHTSis  (Gk.  atfta,  Uood,  and  awS^wrtf,  a  process  of  bone).     The 

name  given  to  the  processes  of  bone  forming  the  sides  of  the  htemal 

arch  in  the  typical  vertebra. 
HjDiORRBoroAL  (Ok.  dt/uL,  blood,  and  ^<a,  I  flow).    A  term  applied  to 

those  vessels  which  bleed  in  piles. 
Hamulab  (Lat.  Aamvt,  a  hook).     Hook-shaped. 
Habmonia  (Gk.  d^^io^w,  I  fit  together).      An  articulation  in  which  the 

bones  are  joined  together  without  serration  of  the  edges,  or  the  inter- 
vention of  cartilage. 
Haybbsian.    A  term  g^ven  from  the  name  of  their  discoverer,  Havers,  to 

a  very  complicated  system  of  minute  canals  found. in  the  substance 

of  bone. 
HBUCO-TBUfA  (Gk.  IX({,  a  spiral,  and  rpijfUL,  a  hole).     The  hole  between 

the  two  scalse  of  the  cochlea. 
HxLix  (Gk.  iXt^t  ^  spiral).    Having  a  spiral  form,    ffdicine. 
Hbpatio  (Gk.  -^ariK^f  of  the  liver).     Relating  to  the  liver. 
Hiatus  (Lat  Aio,  I  open).     An  irregular  opening. 
Hippocampus  (Gk.  trrcMcd/iirof,  a  sea-horse).     Convolutions  of  the  brain 

supposed  to  resemble  a  sea-horse. 
Hyaline  (Gk.  0aXot,  glass).    Transparent  and  apparently  structureless. 
Htoid  (Gk.  t;,  the  letter  upsilon,  and  €X9at,  likeness).     The  hyoid  bone, 

so  named  from  its  shape. 
Htdbockphauo  (Gk.  Oiup,  water,  and  «ce0aXi^,  the  head).     Relating  to 

water  in  the  bead. 
Hto-epiglottio.     Connecting  the  hyoid  bone  and  epiglottis. 
Htpoghondbium  (Gk.  inr6,  under,  x^'^P^^*  cartilage).     The  upper  lateral 

region  of  the  abdomen,  situated  under  the  cartilages  of  the  false  ribs. 
Htpooastbio  (Gk.  inr&f  under,  and  yam/jpf  the  stomach).     Beneath  the 

stomach. 
Htpoolossal  (Gk.  {nr&,  under,  and  7X1^0*0x1,  the  tongue).    Beneath  the 

tongue. 
Htpophtsis  (Ok.   inrA,   usder,   and  ^<rts,    from   0ik#,    I    grow).      The 

pituitary  gland  is  called  hypophysis  cerebrif  because  it  is  connected 

with  the  under  surface  of  the  anterior  part  of  the  brain. 
Htpothbnab  (Gk.  inrbj  under,  and  Bitfop,  the  palm  of  the  hand). 

Ileum  (Gk.  eC\4uf,  I  roll  up).  The  lower  three-fifths  of  the  small  intestine ; 
so  called  from  its  convolution. 

Iliac  (Lat.  ilia,  the  flanks).    Belonging  to  the  ilia  or  flanka 

Infraorbital  (Lat.  infra,  beneath,  and  orbs,  a  circle).  Beneath  the  circle 
of  the  eye. 

Ikfundibulum  (Lat.  infitndibulum,  a  funnel  or  timnel).  A  funnel- 
shaped  opening  or  canaL 

Inguinal  (Lat.  inguin,  the  groin).    Belonging  to  the  groin. 
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IxoflCTLATiov  (Lat  tA,  in,  and  ojenZiim,  a  little  moutb).    Th«  imioD  of 

Testels,  or  anaitomocis. 
l5Tiori(SiiT  (lAt  tA,  in,  and  Uffo,  to  oorer).     The  akin. 
UmmsroDiA  (Lai.  wlenioctiMK,  the  apace  between  two  knota).    The  iikicr> 

■pacea  between  the  jointa  of  the  fiogera. 
IvTiBoesBOCS  (Lat.  imUr^  between,  and  ot,  a  bone).     Between  the  boneg. 
Iftia  (Qk.  ipt%  the  rainbow).     The  iria  ia  ao  called  from  ita  bright  coloui. 
Ischium  (Ok.  Ux^^,  the  hip).    The  hip  bone. 

JBJU9UM  (Lat.  jeptmvi,  empty).  The  upper  two-fiftha  of  the  anuU  io- 
testine,  ao  named  from  thia  portion  being  generally  found  empty 
after  death. 

Labia  (Lat.  pL  of  labium,  a  lip).  The  lipe.  Labia  majoray  the  two  large 
folda  forming  the  external  orifice  of  the  pudendum,  and  the  UiU 
wkmor^  the  two  amaller  folda  aitoated  within  them. 

Labtbixth  (Gk.  \a^puf99i,  a  mate).    The  internal  ear. 

Lacbbcx  (Lat.  laomon,  a  torn  opening).  A  term  applied  to  irTQgiilar 
opening*  aeen  in  the  baae  of  the  akull. 

Lacsbtmal  (Lat»  lacknfwua^  a  tear).     Pertaining  to  the  teara. 

Laccxjb  (Lat.  laaa^  a  lake).     Small  caTitiea. 

Laxbooidal  (Gk.  letter  A,  lambda,  and  cISof,  likeneaa).  Formed  like  the 
Qn^ek  letter  A. 

Labtxx  (Gk.  \ipw^,  the  larynx).     The  upper  part  of  the  windpipe. 

Latissimvs  DOBSi  (Lat.  latUtimut^  broadeat,  and  dorwum^  the  back).  The 
broadeat  muacle  of  the  back. 

Laxatob  (Lat.  /curare,  to  looeen).  A  muacle  of  the  tympanum  attached 
to  the  handle  of  the  malleua. 

Lbxticular  (Lat.  <<iu,  UntiB,  a  lentil).     Lena-ahaped. 

Lbtatob  (Lat.  levare^  to  lift  up).     A  muscle  which  raiaea  any  part 

LiGAMBXT  (Lat.  ligarc,  to  bind).  A  membrane  which  connects  the  arti- 
cular aurface  of  bones  and  cartilagea,  and  aometimea  protects  the 
joint  by  a  capsular  envelope. 

LiXBA  A6FIJLA  (Lat.  /iiiea,  a  line,  and  otper,  rough.) 

LixoUAL  \Lat.  limgua,  a  tongue).    Relating  to  the  tongue. 

Locus  PKBFORATUS  (Lat.  Joeiu,  a  place,  and  ptrforaluM,  bored).  A  per- 
forated spaceL 

LuMBRiCALES  ^Lat. /wnMnis,  an  earth*worm).  The  name  of  certain  mttt* 
elea  of  the  hand  and  foot,  ao  called  from  their  reaemblance  to  the 
earth-worm. 

LrxiXA  (Lat.  lun^da^  dim.  of  Immo^  the  moon).  The  small  white  portioni 
at  the  root  of  the  nail. 

Ltmph  iLat  lympkoy  water).  A  colourleaa  liquid  of  an  alkaline  character 
which  fiUs  the  lymphatic  Tesaela. 

Lymphatics  (from  preceding).  The  term  applied  to  Teasels  oontaiDiog 
lymph. 

Ltba  {  Lmu  /jfra,  a  lyre).  The  name  given  to  that  part  of  the  fornix 
which  preeenta  the  appearance  of  aome  white  linen  aomewhat  reeem* 
bling  the  atrings  of  a  lyre. 

MaCBBATIOY  ^\AX^mA«eitiTe,\ATaaksiwA\.Vs«dk«e^(ng).     The  etaepiBgof 
a  Y>od5  lor  »om*  XAxaftm  w%X«t»  v^vn^n  ^Si«st>^w>aw^«6  ^<ra»i|9&^Vit  ^^m- 
oi     *^    ^^'*"' 


GLOSSABT  OF  ANATOMICAL  TEBMS.  773 

Malab  (Lat.  mala,  the  cheek).     Belonging  to  the  cheek. 

Malleolar  (Lat.  malUoltu,  dim.  of  mtdleut,  a  hammer).     A  tenn  applied 

to  two  projections  of  bone  which  overhang  the  ankle-joint« 
Mallkub  (Lat.  nuUleua,  a  hammer).    The  hammer  bone,  one  of  the  smdl 

bones  of  the  ear. 
Massktkr  (Ok.  fiaaadofiAt,  I  chew).    One  of  the  chief  muscles  of  mastica- 
tion. 
Mastoid  (Gk.  fMcrhi,  a  breast,  and  tXZo%  likeness).    A  prominence  which 

resembles  the  nipple  of  the  breast. 
Maxillary  (Lat.  maxiUa,  the  cheek  bone).    Belonging  to  the  jaws. 
Mkatos  (Lat.  meatut,  a  passage).     A  passage. 
Mediastinum  (Lat.  medius,  middle,  and  «to,  I  stand.      The  space  left 

between  the  two  pleural  sacs  in  the  cavity  of  the  thorax. 
Medulla  (Lat.  mediuif  middle).     Marrow,  situated  in  the  middle  of  the 

bones. 
MsMBRANB  (Lat.  membrana,  the  skin  of  an  animal).    A  thin  substance 

lining  a  cavity. 
Mbvinoes  (Gk.  fiV'^tyi,  a  membrane).    The  membranes  of  the  brain. 
Mkitstruation  (Lat.  menttrua,  pi.  of  menttruuty  a  monthly  allowance). 

The  periodical  discbarge  from  the  female  generative  organs  of  a 

bloody  fluid  poured  out  by  the  inner  surface  of  the  uterus. 
MiKTAL  (Lat.  menhiim,  the  chin).     Belonging  to  the  chin. 
Mkskntkrt  (Gk.  /UffoSt  middle,  and  irrtpw,  an  intestine).    The  membrane 

which  suspends  the  small  intestines  from  the  posterior  wall  of  the 

abdomen  ;  a  reflection  of  the  peritoneum. 
Mesial  (Gk.  fUffot,  middle).     In  the  middle  line. 
Mbso*  (Gk.  fUaos,  middle).     A  term  compounded  with  other  words  to 

attach  the  meaning  of  middle  to  these  words. 
Mbta-  (Gk.  fierd,  beyond).     A  Greek  preposition  prefixed  to  anatomical 

terms  to  convey  the  idea  of  further  distance,  as  in  metacarpus,  beyond 

the  carpus. 
Modiolus  (Lat.  modiolui,  the  nave  of  a  wheel).    The  central  osseous 

column  of  the  cochlea. 
Molar  (Lat.  mola,  a  millstone).     Grinding  teeth. 
MoNS  pubis  (Lat.  mons,  a  mountain,  and  pubes,  one  of  the  bones  of  the 

pelvis).    The  elevation  of  the  pubes. 
MoNTicuLUs  OBREBBLLi  (Lat.  monticulut,  little  mountain,  and  cfre&e^tfm, 

the  lesser  brain).     A  small  projection  on  the  cerebeUum. 
MuoiFAROUS  (Gk.  fu/^o,  the  mucus  of  the  nostrils,  and  parire,  to  produce). 

Producing  mucus. 
Mucus  (Gk.  /iv^o,  the  mucus  of  the  nostrils).     The  liquid  secreted  by  th« 

mucous  surfaces  of  the  body. 
MuLTicusFiDATi  (Lat.  fnvltut,  many,  eutpii,  a  spear).    The  name  of  the 

last  three  molars. 
Mtlo-htoid  (Gk.  fuSXii,  a  millstone).     Attached  to  the  lower  jaw  (part  of 

the  mill),  and  the  hyoid  bone. 
Mtolemxa  (Gk.  fidSf  a  muscle,  Xe/i/io,  a  membrane).     A  delicate  sheath 

investing  the  ultimate  fibril  of  muscular  tissue. 
Mtolinb  (Ok.  fwff  a  muscle).     A  transparent  substance  combined  in  the 

cells  which  constitute  Uie  ultimate  fibril  of  muscular  tissue. 
Mtoides  (Gk.  fivtf  a  muscle,  and  eZSot,  likeness).     Platysma  myoides. 
MxRTiroBX  (Gk.  fviprotf  a  myrtle  berry,  and  Lat. /orma,  likeness).  A  fossa 

on  the  superior  maxillary  bone  is  so  called  on  account  of  its  shape. 
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Nabbb  (Lat.  narvj;  the  nortriU).     The  oavitiea  of  the  nose. 

yihMki,  kIjA.  ■««■«,  the  noee).    Beloogmg  to  the  noee. 

Natkl  (Sax.  no/Wa,  from  iM/b,  luiTe).      The  ▼emaeular  nAme  for  the 

depreMioii  in  the  middle  of  the  ahdomen,  heio^  the  scar  left  by  the 

detachment  of  the  amhilical  cord  after  parturition. 
Xaticclab  (Lat.  nortnila,  a  small  ahip).     Term  applied  to  the  boat-like 

or  aeaphoid  bone  of  the  wrist. 
Kbcbosis  (Ok.  vccpow^  I  mortify).  Term  used  to  denote  death  of  the  bone. 
KiETES  (Lau  nrrtu*^  a  string  or  cord).      White  cords  arising  from  the 

brain,  or  the  spinal  marrow,  and  distributed  orer  every  part  of  the 

system. 
XrcLirs  (Lat.  niie/rvs,  a  kernel).    A  body  usually  found  in  the  oentre  of 

a  cell 
NiMPBA  (Gk.   yy^^ai,    Kymphs).      Two  folds   of  mucous  membrme 

situated  within  the  labia  majora  of  the  pudendum,  so  called  becaote 

they  direct  the  course  of  the  urine. 

OvrCEATOB  (Lat.  e6<«ro,  I  stop  up).    An  aperture  in  the  innominate  bone 

which  in  the  recent  state  is  nearly  dosed  by  a  membrane. 
OcdRTAL  (Lat.  ocrtpvt,  the  back  of  the  head).    Belonging  to  the  back  of 

the  head. 
OocircT  ^Lat.  «&,  copal,  against  the  head).     The  back  part  of  the  head ; 

the  part  opp>«ite  to  the  front  or  ttacipict. 
Odoittoid  (Ok.  ^dott,  a  tooth,  and  cfSot,  likeness).     Resembling  a  tooth. 
(Edema  (Gk.  oii^aa,  fn>m  oticw,  to  swell).  An  infiltration  of  the  subcu- 
taneous arev>lar  tissue. 
(EsoPBAGrs  (Ok.  e^  ei^t^  I  carry,  and  ^^tccv,  to  eat).     The  gullet 
Ulbcka^sox  ^Gk.  ^\tni^  the  elbow,  and  s/ww,  the  head).     The  tip  of  the 

elbow. 
Olfactort  (Lat  offocnnr,  to  smell).     Belonging  to  the  sense  of  smelling ; 

the  name  of  the  first  pair  of  cerebral  nenres. 
OuTAET  (Lat  oftffo,  an  oHtc).     The  oliTsiy  bodies  are  two  olire-shaped 

eminences  of  the  medmila  Mongata, 
OxEXTTM   (Lat.  ostem^Ksi,   the  caul  wherein  the  bowels  are  wrapped— 

Ainsworth). 
Omo-htoid  (Gk.  iS'/ioi,  the  shoulder).    Attached  to  the  shoulder  and  the 

hyoid  bone. 
OrBTHALMic  (Gk.  6^daLKttM,  the  eye).     Belonging  to  the  eye. 
Optoxins  (Lat  eppoaeM,  opposing).     A  term  applied  to  a  muscle  which 

brings  the  thumb  inwards,  so  as  to  oppose  the  fingers. 
Omc  (Gk.  ^sTo^uu,  to  see).     Belonging  to  the  sight. 
Orbici'Lab  (Lat.  or6i>iJiit,  a  little  orb).     Haring  a  spherical  or  circular 

form  ;  a  name  giTen  to  several  musdes. 
Os  (oris)  (Lst.  ot,  orif,  the  mouth).     A  mouth ;  a  passage  or  entrance 

into  auT  place. 
Os  (oasis)  (Lst  M,  ossif,  a  bone).    A  bone. 

Os  CALCI9  (Lat.  et.  a  bone,  and  roibc,  the  heel).     The  bone  of  the  heel 
Os&A  TRIQCBTRA  (Lat.  ot,  a  bone,  and  triqiUtrmM,  haring  three  comers). 

Small  triangular  bones  sometimce  found  in  the  lambdoidal  suture. 
OMXor«  VV*^  o^  ^  boufiU     Bony,  formed  of  bone. 

dentine.  mvv«>acY»«n%  ^«Ai  \ftVw«Vsk^^».ita^«*i'«*. 
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OsTKOOBNBSis  (Ok.  dcriop,  a  bone,  and  y4w€ffa,  formation).  The  de- 
velopment of  bone. 

Obtboloot  (Qk.  dffrdw,  a  bone,  and  Xdyot,  a  diaoourae).  A  description  of 
bones. 

OssiFiOATiov  (Lat.  o$f  a  bone).     The  act  of  the  formation  of  bone. 

Otic  oanqlion  (Gk.  obs,  an  ear,  and  ydyykio^,  a  tumour).  A  small  gan- 
glion near  the  ear. 

Otoconia  (Gk.  o9f,  the  ear,  K6vit,  dust).  Minute  particles  of  calcareous 
sand  found  in  the  membranous  labyrinth  of  the  ear. 

Otoliths  (Gk.  o^t,  the  ear,  and  \l$os,  a  stone).  Synonymous  with 
otoconia. 

Ovarian  (Lat.  ovum,  an  egg).     Pertaining  to  the  ovary. 

Ovum  (Lat.  ovum,  an  egg). 

Pacchionian  glands.  Small  round  whitish  granulations  found  in  con- 
nection with  the  membranes  of  the  brain  and  called  after  Pacchioni. 

Pacinian.  Pacinian  corpuscles  are  found  on  the  peripheral  extremities  of 
the  nerve  fibres,  chiefly  in  the  palm  of  the  hand  and  the  sole  of  the 
foot,  and  are  named  after  Pacini,  an  Italian  anatomist. 

Palpebkje  (Lat.  pcdpebrare,  to  wink).     The  eyelids. 

Pampiniform  ( 1  At.  pampinut,  a  tendril,  and  forma,  likeness).  Plexus 
of  veins  of  the  testicle. 

Pancreas  (Gk.  irai^,  all,  and  Kpiat^  flesh).  A  conglomerate  gland  situated 
transversely  across  the  posterior  wall  of  the  abdomen.  It  is  also 
called  sweet-bread. 

Papilub  (Lat.  papUUe,  teats).  The  small  conical  eminences  situated  on 
the  tongue  and  the  deep  layer  of  the  skin. 

Par  vaoum  (Lat.  par,  a  pair,  and  vagut,  wandering).  The  eighth  pair  of 
nerves. 

Parietal  (Lat.  paries,  the  wall  of  a  house).  The  term  applied  to  two 
of  the  bones  of  the  cranium. 

Parotid  (Gk.  irapd,  near,  and  o^,  the  ear).  The  salivary  gland  situated 
just  in  front  of  the  ear. 

Patella  (Lat  paUUa,  a  small  pan).  The  knee-pan,  or  cap  of  the 
knee. 

Pectineal  (Lat.  pecten,  the  pubic  bone).  The  term  applied  to  promi- 
nences of  the  pubic  bone. 

I'ECTORalis  (Lat.  pectus,  the  breast).  The  term  applied  to  two  muscles  of 
the  breast. 

pRLVis  (Lat.  pelvis,  a  basin).  The  osseous  girdle  which  contains  the  inter- 
nal organs  of  generation. 

Penis  (Lat.  paiis,  a  tail).     The  male  organ  of  generation. 

Penniform  (Lat.  penna,  a  feather,  and  forma,  likeness).  Feather-shaped  ; 
a  term  appUed  to  those  muscles  that  have  their  fibres  arranged  on 
one  side  of  a  loDg  tendon. 

Peptic  (Lat.  pepticus,  digestive). 

Pebforanb  (Lat.  perforare,  to  pierce  through).  A  designation  of  the 
^exor  profundus  digitorum  from  its  perforating  the  tendon  of  the 
flexor  sublimis. 

Pericardium  (Gk.  ire^  around,  and  KopHa,  the  heart).  The  membrane 
which  surrounds  the  heart. 

Perichondrium  (Gk.  wepl,  around,  x^^^P^t  cartilage).  The  membrane 
that  covers  the  free  surface  of  cartilage. 
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PsmiciuincM  (Ok.  vcpt,  around,  Mid  ttpSamo^,  the  enniam).  The  periosieain 

of  the  cnunium. 
PSUN'EVM  (Gk.    rcp^   around,   and  reUw,   I  am   aitoated).      The  ipace 

between  the  anus  and  the  scrotum,  or  anus  and  ▼agina. 
pEBiosTErn  (Gk.  irtfi^  around,  and  ftartum,  a  bone).      The  membmie 

which  coren  the  outnde  of  a  bone. 
PKKiiitNErM  (Gk.  rcpt,  about,  and  rtlma,  I  stretch).     The  aeiona  mem- 
brane which  lines  the  abdominal  and  pelrie  caTities. 
PtBOXKAL  (Gk.  rc^6iiy.  the  pin  of  a  buckle).     Belonging  to  the  fibula. 
Pbs  (IM.  pet,  the  foot).     A  term  applied  to  parts  resembling  a  foot. 
Pu  AXSERiNrs  (LaU  pei,  a  foot,  and  anwerinuM^   belonging  to  a  goote). 

The  gooeee  foot    Tkf  name  of  a  plexus  of  nerres  formed  by  the 

faciA^  or  portio  dura  of  the  serenth  pair,  on  the  side  of  the  face. 
Pes  AOCKSsoRirs  (Lat.  pe$y  a  foot,  and  ococMtb,  an  addition).    A  swdlisg 

at  the  juuction  of  the  posterior  and  middle  horns  of  the  lateral  veD- 

trides. 
Pfes  HIPFOCAMPI  (Lat.  jMt,  a  foot,  and  kippoeamput).     The  termination  or 

foot  of  the  hippocampus  major. 
Pmors  (Ok.  Wrpa,  a  rock).     The  term  applied  to  the  hardest  portioD 

of  the  tem)x>ral  bone.   •Ptirotal, 
PiTKR^s  PATCH Ea.  The  groups  of  lymphoid  nodules  in  the  small  intestiM. 
Phjllanx  (Gk.  ^dXay^,  a  rank  of  soldiers).     A  term  applied  to  the  bonet 

of  the  fiugvra,  and  toes  from  their  r^ularity. 
Pharynx  (Gk.  fdpvy^,  the  throat).    The  upper  part  of  the  food  paassgv. 
Pheknic   vGk.    ^^,    the  mind).     Belonging  to   the  diaphragm.    The 

ancients  supposed  the  diaphragm  to  be  the  seat  of  the  mind,  and 

henoe  tht^T  called  it  pikrtmeg, 
PiA  MATER  V  ^t.  pia,  tender,  and  wMier,  mother).     The  innermost  mem- 
brane of  the  brain. 
Pineal  ^Lat.  pimtwa^  a  pine).    A  small  body,  situated  in  the  interior  of 

the  bntin.  is  called  the  pimtai  gland. 
PtxXA  {LakU  pimma^  a  feather).    The  expanded  part  of  the  external  ear. 
Pl9irv>RM  (Lat  pifmtmy  a  p«a).     A  bone  of  the  wnst  shaped  like  a  pea. 
PlTrnv>ET  (Lat  pihtHm,  the  secretion  of  the  nostrils).     The  gland  Urns 

nAme^i  was  so  called  because  it  was  erroneously  supposed  to  be  the 

source  of  the  nasal  mucus. 
Pliosnta  vLat  pUemtm^  a  cake).     The  after-birth. 
Plantaris  ^Lat  ptmnim,  the  sole  of  the  foot).      A  mnscle  which  in  the 

plAnti^Tikde  animals  makes  tense  the  fascia  of  the  sole  of  the  foot 
PiATTsiMA  iGk.  wXirvr/Mm.  a  plate).     See  Mtoides. 
l^KCEA  vGk.  rXcv^  side).    A  membrane  which  oorers  the  inside  of  the 

riV^  and  the  outside  of  the  lungs. 
PxErMK^jLSTRic  iGk.  ggfrfpmr,  the  lun^  and  yoffHi/K  the  stomach).    The 

$T««t  nerre  distributed  to  the  laiynx,  lunss,  heart,  and  stomach. 
Pv.'kurM  Adaxi  ^Lat  noaiMn,  an  apple).    Adam  s  apple.    The  anterior  pn>- 

m:nenoe  of  the  thyroid  cartilage. 
Ps>PUTEAL  (Lat  jNpkt.  the  ham).      The  space  behind  the  knee  is  so 

<«die%i  and  certain  nerres  and  i  wssfilii  in  it  receiTe  the  same  name. 
Portal   vLat  p^rim^  a  gate).    The  great  vein  which  enters  the  liter 

throu^  the  transrerss  fissure  ("  gate  of  the  liver  *'>  is  so  named. 
P\>RTio  DTEA  \Lat  porfie,  a  part,  and  cfvra,  hard).     The  firmest  of  the 

twv«  ]x>rti\^ns  fi'vming  the  seTvnth  pair  of  nerres. 
P^n*  part";^  lio.  am  e>*t.    The  lower  border  of  the  aponeurosis  of  the  sxtemsl 
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oblique  muscle  of  the  abdomen,  attached  to  the  anterior  superior 

spine  of  the  ilium  and  spine  of  the  pubes. 
Profundus  (Lat.  profundtUf  deep). 
Pbonatob  (Lat  pronus,  face  downwards).     Muscles  bringing  the  hand  to 

the  proTie  position  are  thus  named. 
Pbostatb  (Gk.  wp6,  before,  and  ImifUf  I  stand).    A  glandular  body  which 

stands  in  front  of  the  bladder. 
Psoas  (Gk.  ^6a,  the  loin).    A  muscle  of  the  loin. 
Ptebtooid  (Gk.  m-ipv^f  a  wing,  and  tldot,  like).     Wing-like  processes. 
Pubes  (Lat.  pubeMcens^  covered  with  hair). 
PuDio  (Lat.  ptideo,  I  am  ashamed).    The  arteries  and  nerres  going  to  the 

perineum  and  external  organs  of  generation  are  thus  named. 
PuLMoif  ABT  (Lat.  piUmOf  the  lung).     Belonging  to  the  lungs. 
PuNOTUM  (Lat.  punctum,  a  point). 
Pylorus  (Gk.    wv\wp6s,    a  gate-keeper).     The  lower   opening  of  the 

stomach. 
pTBiFOBMis  (Lat.  pyrus,  a  pear).    A  pear-shaped  muscle. 

QuADBATUS  (Lat.  quadratus,  square).    The  name  of  several  muscles  having 

a  square  form. 
QUADRIOBPS  (Lat.)    Having  four  heads. 
QUAORIGIMINA  (Lat.  quoctrigetninus,  four  arranged  in  two  pairs).    Name 

given  to  the  optic  lobes  of  the  brain,  from  their  division  into  four. 

Racemose  (Lat.  raeemus,  a  cluster  of  g^pes).    Clustered. 
Rachidian  (Gk.  ^dxis,  the  spine).    Belonging  to  the  spinal  column. 
Radius  (Lat.  radius,  a  ray  or  spoke  of  a  wheel).     One  of  the  bones  of  the 

forearm. 
Ramus  (Lat.  ramut,  a  branch). 
Rahine  (Lat.  rana,  a  frog).     This  word  seems  to  be  derived  from  ranula, 

an  affection  which  is  supposed  to  resemble  a  frog. 
Raph£  (Gk.  ^a^,  a  seam).     The  line  of  junction  of  two  lateral  parts. 
Rectus,  Rectum  (Lat.  rectus,  straight).     A  straight  muscle  or  tube. 
Renal  (Lat.  ren,  the  kidney).     Belonging  to  the  kidney. 
Restifobm  (Lat.  rettu,  a  cord).     A  cord-like  band. 
Retina  (Lat.  reU,  a  net).     The  nervous  network  of  the  eye.    From  the 

same  root  we  have  rete  mucosum,  rete  testis,  and  others. 
RisoBius  (Lat.  rideo,  I  laugh).    The  ritoriua  SarUorini  is  the  muscle  which 

produces  the  sardonic  smile. 
RoTULA  (Lat.  dim.  of  rota,  a  wheel).     The  patella. 
RuojB  (Lat.  ruga,  a  wrinkle).    Term  applied  to  certain  folds  of  mucous 

membrane. 

Saoculus  (Lat.  dim.  of  taceus,  a  bag).  A  membranous  bag  in  the  in- 
ternal ear. 

Sacbum  (Lat.  tacrus,  sacred).  The  sacrum  was  offered  as  a  sacrifice  by 
the  ancients. 

Sagittal  (Lat.  sagiita,  an  arrow).  Term  applied  to  the  straight  suture 
between  the  parietal  bones. 

Salpinoo-fhabtngeus  (Gk.  cdXTiy^,  a  trumpet).  Name  given  to  a 
muscle  which  passes  from  the  Eustachian  tube  to  the  pharynx. 

Saphenous  (Gk.  ca^rfjs,  manifest).  Name  given  to  the  superficial 
veins  of  the  leg,  because  they  are  usually  prominent. 
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Saroouqcma  (Gk.  irdp^,  flesh,  and  X//l^u^  »  oorering).     The  oorering  of 

the  musciiUr  fibres. 
Sabtorius  (Lai.  tartoTf  a  tailor).  The  muacle  thua  named  U  used  in  cnai- 

ing  the  lega. 
SOALA  (Lat.  $cala,  a  stair).     Three  spiral  passages  in  the  codilea  are  m 

called. 
SCALKNUS  (Gk.  o-ffoXiiiwff,  a  geometrical  figure  having  three  unequal  sidet). 

The  name  of  several  muscles  of  the  neck  which  are  triangular  in  shape. 
Scaphoid  (Gk.  cko^,  a  boat^  and  ctSof,  like).     Anything  baring  a  boat- 
shape. 
SCAFULA  (probably  from  Gk.  ^rardLmy,  a  spade).     The  shoulder-blade. 
ScHiNDTLKftia  (Gk.  ^i»8(/Xc«#,  I  cleave).    An  articulation  in  which  tb« 

prominent  spine  of  one  bone  is  placed  between  two  laminse  of  the 

other,  like  a  wedge  into  the  wood  it  splits.    The  best  example  of  this  is 

the  articulation  of  the  rostrum  of  the  sphenoid  with  the  vomer. 
Sciatic.     See  Iscuiatic. 

Sclerotic  (Ok.  akXtpit,  hard).     The  dense  outer  tunic  of  the  eye. 
Scrotum  (Lat  terotum,  a  leather  bag).    The  pouch  which  contains  the 

testicles. 
Sebaceous  (Lat.  tebum,  suet).    The  glands  which  lubricate  the  haixi  are 

thus  named. 
Sella  turcica  (Turkish  saddle).    The  hollow  on  the  upper  surface  of  the 

sphenoid  is  so  called  from  its  supposed  resemblance  to  a  Tuiiith 

saddle. 
Septum  iLat.  $epio,  I  hedge  in).    A  partition. 
Serratus  (Lat.  ierra,  a  saw).     The  muscles  which  bear  this  name  sre  so 

called  from  the  resemblance  of  their  costal  attachments  to  the  tseth 

of  a  saw. 
Sesamoid  (Gk.    dicdfiov^  sesame,  and  ei8ot,  like).     Bouea  contained  in 

tendons  of  muscles. 
Sigmoid  (Gk.  f,  old  form  of  sigms,  and  ddot,  like).     Cavities  which  re- 
semble in  shape  the  old  Greek  letter  tigma. 
Sinus  (Lat.  nnu»,  a  hoUow).    A  cavity  or  cell :  also  a  venous  channel,  ik 

those  in  the  dura  mater  and  heart. 
Skeleton  (Gk.  o-icAXw,  I  dry).     The  dry  bones  of  any  animal. 
SoLEUB  (Lat.  wolta,  a  sandal ;  also  a  sole  fish).     A  muscle  which  bean 

some  resemblance  to  a  sole  fish. 
Spermatozoa  (Gk.  ffrip/uLf  seed,  and  ^Qop,  an  animal).     The  genoatife 

cells  of  the  male.     SpermaJUc 
Sphenoid  (Gk.  o-^r,  a  wedge,  and  ct^ot,  like).    The  bone  so  named  wedjrei 

in  the  other  bones  of  the  base  of  the  skull. 
Sphincter  (Gk,  a^yyw,  I  contract).    A  term  applied  to  those  muscles 

which  close  an  aperture. 
Splanchnic  (Gk.  ffwXdyxnmf  a  viscus  or  intestine).      Nerves  which  go 

chiefly  to  the  intestines. 
Spleen  (Gk.  <nrXt}r,  the  spleen).     The  spleen. 
Splenica  (Lat.  splenium,  a  pad).     A  muscle  of  the  neck. 
Squamous  (Lat.  tqutuiui,  a  scale)^    A  scale-like  piece  of  bone. 
Stapedius  (Lat.  Uapet,  a  stirrup).    The  muscle  of  the  stirrup  bone  of  the 

ear. 
Sternum  (Gk.  orif^w^  the  breast  or  chest).     The  breast  bone. 
Stomata  (Gk.  erbiitL,  the  mouth).    Small  openings  between  the  epithdisl 

cells  oC  surous  membranes. 
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Styloid  (Ok.  <rTuXot,  a  style  or  pen,  and  c7^,  like).      An  osmoob  procees 

which  resembles  an  anoieni  st^ui. 
SuBLiMiB  (Lat.  siMimitf  high).    Superficial. 
SuDOBiTBBOus  (Lat.  sudor,  sweat,  and /ero,  I  bear).    Term  applied  to  the 

sweat  glands  and  their  ducts. 
SuLOUS  (Lat.  iulcuSf  a  hollow).    A  hollow  between  convolutions  of  the 

brain. 
Supinator  (Lat  gupinuM,  lying  face  upwards).    Musclee  which  bring  the 

arm  to  such  a  position  that  the  palm  of  hand  looks  upwards  are  called 

supinators. 
SuBAL  (Lat.  turOf  the  calf  of  the  leg).    Belonging  to  the  calf. 
SuTURB  (Lat.  tutura,  a  seam).     The  union  of  two  bones  by  rough  edges. 
Symphysis  (Gk.  cinf,  together,  and  ^v,  I  grow).     ''An  articulation  in 

which  there  is  no  manifest  motion  "  (Hoblyn). 
Synarthrosis  (Gk.  <r(/r,  together,  and  apOp^,  a  joint).     An  articulation 

in  which  there  is  complete  fixture. 
Synchondrosis  (Gk.  ai^p,  together,  and  x^^P^t  cartilage).     An  articula- 
tion partly  cartilaginous  and  partly  fibrous. 

TiENiA  (Gk.  raipla,  a  band).     The  term  is  applied  to  certain  bands  of 

nerve  matter  in  the  brain. 
Tarsus  (Gk.  Tapa6s,  the  upper  surface  of  the  foot).    The  bones  of  the 

posterior  part  of  the  foot. 
Taombntum  (Lat.  Ugere,  to  cover).     Term  applied  to  the  upper  strand  of 

the  cms  cerebri,  and  to  the  roof  of  the  tympanic  cavity. 
TsLA  (Lat.  tela,  a  web).  A  term  applied  to  web-like  tissues. 
Temporal  (Lat  tempera,  the  temples,  from  tempus,  time).    Belonging  to 

the  temple«. 
Tendon  (Gk.  TeUna,  I  stretch).     The  fibrous  extremity  of  a  musde,  by 

which  it  is  attached  to  bone. 
Tensor  (Lat  tendere,  to  stretch).     A  term  conventionally  applied  to  a 

muscle  which  stretches  any  part. 
Tentorium  (Lat  tentorium,  a  tent).    A  process  of  the  dura  mater. 
Teres  (Lat  teres,  round). 
Thalamus  (Gk.  OdXapLOt,  a  bed).    The  part  of  the  brain  against  which 

tihe  optic  nerves  rest  at  their  commencement  is  called  tkalamus 

opticua. 
Theoa  (Gk.  ^mf.  a  case).    The  sheaths  of  the  tendons  of  the  fingers  are 

called  theca. 
Thenar  (Gk.  B4pap,  the  palm  of  the  hand).    The  mass  of  muscles  forming 

the  ball  of  the  thumb  is  called  the  thenar  prominence. 
Thorax  (Gk.  Otbpa^,  a  breastplate).     The  chest 
Thymus  (Lat  thyfnui,  thyme).    A  gland  found  in  the  upper  part  of  the 

chest  of  young  animals. 
Thyroid  (Gk.  0upe6t,  a  shield,  and  eUot,  like).    Shield-shaped. 
Tibia  (Lat.  tSna,  a  pipe  or  flute).     The  large  bone  of  the  leg. 
TORCULAB  Herophiu  (Lat  torcuUr,  a  wine-press).    The  meeting  of  the 

sinuses  of  the  brain  on  the  occipital  bone.    Literally  it  means  the 

*'  wine-press  of  Herophilus.'* 
TBABBCULiB  (Lat  dim.  of  Pmbs,  a  beam).     Fibrous  bands  in  the  interior 

of  such  organs  as  the  spleen,  lymphatic  glands,  and  penis. 
Tracbka  (Gk.  rpdxvst  rough).    The  wind-pipe.    It  was  formerly  called 

arteria  trachea,  the  "  rough  air-passage  ;  "  rough  from  its  cartilages. 
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Trachklo — (Ok.  Tpdxi^ot,  the  neck).     Connected  with  the  nedL 
Tbaous  (Ok.  Tpdyatf  a  goat).     A  proce«  of  the  external  ear. 
Trapezium,  Tkapbius  (Or.  rpaw€fa,  a  table).     Haring  a  tabnlar  form. 
Triobps  (Lat.  tret,  three,  and  caput,  a  head).     HaWng  three  heads. 
Tricdspid  (Lat.  ires,  three,  and  cutpU,  a   point).     Name  given  to  the 

right  auriculo-Tentricular  valre  from   its  being  compowsd  of  three 

flaps. 
Trioovb  (Ok.  rpetf,  three,  and  ytopia,  an  angle).     A  triangle  at  the  hue  of 

the  bladder. 
Tbiquitra.    Set  Ossa  triquctra. 
Trochaktrr  (Ok.  rpox^M,  I  roU  or  turn).    Two  prominences  of  the  femor 

are  so  named. 
Trochlea  (Gk.  rpox^s,  a  wheel).    A  kind  of  pnlley. 
TuRBiKATEO  (Lat.  turbo,  a  whirl).     The  term  is  applied  to  certain  coiled 

bones  in  the  nasal  cavities. 
Tympanic  (Lat.  tympanum,  the  dmm  of  the  ear).     Belonging  to  the 

cavity  of  the  middle  ear,  or  to  the  drum. 
Tt80N*8  glands.     Sebaceous  glands  situated  around  the  corrma  of  the 

penis,  and  named  after  Tyson,  who  first  described  them. 

Ulna  (Ok.  dlKiini,  the  elbow).    One  of  the  bones  of  the  forearm. 

Umbilicus  (Lat.  umbilietu).    The  navel. 

Uncinatb  (Lat.  uncus,  a  hook).     Hooked. 

Ungual  (Lat.  unguUf  a  nail).    Belonging  to  the  nail. 

Uracbus  (Gk.  odfiw,  urine,  and  fx^t  ^  hold).     A  cord  which  forms  one  of 

the  ligaments  of  the  bladder.     It  is  the  remains  of  the  umbilical 

vesicle  of  the  embrjo. 
Urktkh  (Ok.  o0p4<it,  I   pass  water).    The  tube  which  conveys  the  urin* 

from  the  kidney  to  the  bladder. 
Urbthra  (Gk.  otpw,  urine).     The  tube  which  conveys  the  urine  from  the 

bladder. 
Uterus  (Lat.  uterus,  the  womb). 
Uvea  (Lat.  uvea,  grape).     The  posterior  layer  of  the  iris,  named  from 

its  resemblance  in  colour  to  a  grape. 
Uvula  (Lat  dim.  of  uva,  a  grape).      The  small  tongue  which  depends 

from  the  centre  of  the  soft  palate. 

Vagina  (Lat  va^na,  a  sheath).     The  term  is  generally  restricted  to  the 

vulvo- uterine  canal. 
Yblum  (Lat  vdum,  a  veil).     A  thin  membranous  layer  which  covers  anr 

part. 
Vbnter  (Lat.  venter,  the  belly). 
Ybrtkbrjs  (Lat.  vertere,  to  turn).     The  segments  of  the  spinal  column. 

So  called  because  they  turn  on  each  other. 
Villi  (Lat.  villuSf  shaggy  hair).     Small  proceases  on  the  mucous  mem* 

brane  of  the  small  intestine. 
ViNCULA  (Lat  vincula,  a  small  chain).    Accessory  bands  found  in  the 

sheaths  of  the  tendons  of  the  fingers. 
Viscera  (Lat  viscus,  pi.  viscera,  one  of  the  internal  organs  of  the  bodj}. 

The  miQm«l  or^aus. 
YrtKBO\3^  (.lisX..  vitruTiVt  \^«ai^>   Ttift\xvQs^Ms«c^T&asa  which  oooupies  the 

poatenoT  "^rt  ol  ^%  ^«^»  <A  >i^%  «^, 
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'OMBR  (Lat.  vomer,  a  ploughshare).     The  central  bone  of  the  nose. 
^DLTA  (Lat.  vdverty  to  roll).    The  genital  opening  of  the  female,  enclosed 
by  the  labia  majora. 

70BMIAN.    The  ossa  triquetra  are  sometimes  called  Wormian  bones  from 
Olaus  Wormiufl,  who  first  described  them. 

[iPBOiD  (Gk.  I^or,  a  sword,  and  eldot,  like).     The  lower  piece  of  the 
sternum. 

Itooma  (Gk.  ^iTfht,  a  yoke).    Joining  together  the  bones  of  the  side  of 
the  head  and  face. 
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369 
413 
414 
4M 
4«5 
425 
S,  43 1.  434 

•  73^ 
3t  7*2.  7M 
378.  379 
4>o 
415 
419 
436 
410 

4»5 

386 

374 
41C 

395 

397 
406,408 

415 
4aa 
381 
38S 

378 
381 

4»' 
406 

455 
401 

395 
38« 
383 

395 
3S8 

38a 
385 
38s 


A  BTCmi  EB — CON  fin  t'#tf. 

meninfreal,  posterior 
mesenteric,  inferior 
anpcrior 


moscnlo-pLrealc 
mylo-hyold 


nutrient,  of  homems 

tibia    . 
obturator 
oecipital 


ophthalmic 
orbital     . 


palatiBo^  descending 
asoendiof 
inferior    . 
mpoior  . 

palpcbrmi 


pancreatico-dnodenal 
parotidean 
perforating,  femoral 
palmar 
plantar 
pericardiac 
perineal,  saperillcial 
peroneal 

pharynfcal,  aacendin.r 
phr-.-nic   . 
plantar    . 
popliteal. 

princeps  cervicia    . 
pollicis     . 
proftinda  cenricis    . 
femoria    . 
inferior  . 
saperior 
proitaiic. 
pterT|r.iid 
ptefTfo-palatino 
pobic 

padic,  exteral 
int-mal 
pnlmonary 
pjhmc    . 
radial 

radialis  ind.cis 
ranine 

receptacnlar   . 
recurrent,  interoeseous 

radial     . 

tibial 

ulnar 
renal 

•acraL  lateral, 
middle 
scapular,  posterior 
sigmoid  . 
q>ermaUc 
spi.eao-palatine 
»pin^ 
splenic    . 


PACE 

•  .»3 
.    41I 

415 

40^.405 

■  4P 

•  .356 

•  4:J 

.     4.-« 

•  5'* 

.    410 

-  y* 

•  5-3 

•  4" 

•  5=** 

■  3*9 

•  5« 

•  3* 

.     388 

•  4'5 

4IS 

4l|<4i5 
}i2 

431 
4^ 

4»0 
W5 
424 

43: 
;Sj 

4I« 

:»J 
'4f>6 
3^7 
4» 
m:' 
«c« 
7}» 

421.427 

•  429 
423.  424 
440.64! 

414 

4C4 

4c6 

5?9 

4-5 

435 
4C7 
4«S.  7=5 
4:5 
4i<4 
307 
4»8 

:4» 

3« 

393 
414. 710 

•  37« 


41 


Boftt—eimtiKiud. 


38,,  ^S 


Auerdach.  pin 


philusM  of  hud 


BartlwUn'i  duct 
Kludi 


BlUKTdmU 
BUddtr    . 
BkKKt-THKlt.  itmctur*  oC 


:  i 


■capbuid  nt  e&rpm 


tupru(4nul  ■ 
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carbinated,  tafMiior       ...      89 

tjmpAaic 83 

olua 130 

anciform 146 

▼ertebra  promine&i       ...      63 

Tcitebne,  cerricftl .  .61 

dorsal     ....      63 

lambar  ....      64 

Tomer 100 

Wormiaiui 104 

BouL  fonunen  of      ...       .    656 

Br»cbiA  cerebri 505 

Brain 487 

Bronchi 666, 670 

Bronchial  tabea  .    666,  670 

Konchocele 667 

Bmch.  membrane  of         ...    605 
Bmnner'tgUuids  .        .701 

Bolb,  aortic 371 

of  corpus  spongioawn  .    735 

ol&ctory 533 

Bnlboos  part  of  the  orethra  .    739 

Bulbs  of  fornix 490 

Bursas  mnco&s  ....       51, 173 


Ciecam 

Calamus  scriptorins 
Calcarine  fissure 
Calices 

Canal  of  Fontana 
Iluguier 
Hunter 
Nuck  . 
Petit    . 
Schlemm 
SUlUng 
Sjlvius 
Canaliculi  of  bone 

lachrymal 
Canals  of  Havers 
Cancelli  of  bone 
Canine  teeth 
Canthi 
Capillaries . 
Capsule  of  Ollsson 
Tenon 
Ci^psules,  supra-renal 
Caput  coli 

gallinaginis 
Carpus 

Cartilage,  elastic 
flbro  . 
hTaline 
iuterarticular 


reticular  . 
semi-lunar 
true 

xiphoid     . 
Cartilages,  arytenoid 
bronchial 
costal 
of  larynx  . 
Santorini 
tiTacVie^ 


^5 
507 
495 
726 
605 
630 
428 
757 

6X3 

60s 

611 

505 

x6 
60X 

»5 
M 

"7 

597 

36,41 

7x0 

a3'»  597»  602 
730 

695 
738 

MI 

13 
13 
IX 

184 

199 

13 

9IO 

II 

r38 
659 
667 
X3a 
658 
659 
•    666 


of  claTide 
Jaw 
wrist 


rssi 

591 
49» 

<»7 

476 

456.  457 

3 

3 

90 
710 
xsi 

♦97 
5x0 

5«a 

475 

518,  530 

4S7 
5o« 
i5»639 
556 
610 
«3 
523 
4*S 
650 


647. 


Garancnla  teehfTBalis 
mawilhiria 
■ublingnalia 
Canweoln  myrtiformvs 
Cauda  equina 
Cava  vena 
CeUs 

epithelial 
ethmoidal 
hepatic 
Cement 
Centrum  ovale 
Cerebellum 

structoreof 
Cerebro-spinal  axis    . 
fluid  . 
Gerebnim  . 

iransTerse  section  of 
Ceruminons  glands    . 
Cervical  ganglia 
Chambers  of  the  eye 
Cheeks 

Chiasma  of  optic  nerves 
Chorda  longitodinalM 

tendiiua 
ChordsB  vocales 

Willisii 
Choroid  coat 

plexus  .  4^9, 

CilU   .... 
Ciliated  epithelium    . 
Ciliary  ligament 
processes 
Circle  of  WiUis 
Circulation,  adult 
fietal 
Circulus  tonsillaris    . 

venostts  Halleri 

WiUijiii 
Claustrum  . 
Clitoris 
Clivus  Blumenbachii  .       .     U 

Cochlea 633 

Coccygeal  gland         .        ...    591 

Casliacaxis 41s 

Colon 606 

Colostrum ;6x 

Columna  of  nose  ...    59a 

Golumnas  camesei  .        .     647, 653 

Columnar  epithelium        ...      4 

Commissures 504 

great     ....    497 

Concha 6ij 

Cones  of  retina 6o3 

Congenital  hernia     .        .        .       .    39s 

Coni  vasculosi 743 

Conjunctiva 599 

Connective  tissue      ....       5 
Conus  arteriosus  .       .    651 

Convolutions 491 

structure  of .       .       *    496 
Coracoid  process       ....    135 

Corium 63a 

Cornea 603 

Cornicula  laryngis    ....    659 
Cwnu  Ammonis  .       .    50X 

Comoa  of  the  ventrtotei  .       .       .    501 


445 

604 

504.50^ 
59^ 
4 
605 
605 
394 
643 

539 
pi 

394 


3 


Cotpgia  tablouitla 


Gnulil  DnTM   . 
CriwJd  ciniJwt 


6^6^ 


IHplot 

Donl-IplBil  f  eJu 
Dooglu,  tl>ld  or. 


^oMUK 


Kpldld^mlfl 
Bplfutric  r> 
BplBlolUc  81 
^Igloitl.  . 


KfelKU 


788 


INDEX. 


FallopiRu  tnbei . 
Fallopiut,  aqueduct  of 

hiatuaof 
Falx  cerebelli 

cerebri 
Fascia  : 

arrangement  of 
anal 

brachial  . 
cervical  . 
CoUes,  of 
cribriform 
dentata  . 
dorsal,  of  hand 
iliac 

infbndibuliform 
Interoolumnar 
lau 

lumbar    . 
lumbo-dorsalis 
obturator 
palmar    . 
parotid    . 
pelvic 
perineal  . 
plantar    . 
popliteal . 
recto  vesical   . 
■permntic 
supra-hjoidean 
temporal 
transversalis  . 
Fasciculi  graciles 

innominatl 
teretes 
Fasctolie  cinereaa 
Fauces 
Femoral  arch 

canal    . 
hernia, 
ring      . 
Fenestra  ovulis  . 
rotunda 
Fenestrated  membrane 
Ferrein,  pjmmids  of 
Fibres,  arciform 
of  heart  . 
medulla 
Fibro-cartilage   . 
iuterarticular  of  the 
clavicle 
jaw- 
knee   . 
wrist  . 
Fibrous  tissue    . 
Filum  terminale 
Fiml>rin.\  Fallopian 
Fissure  of  Olchat 
calcarine 
collateral 
dentate  . 
Olasser,  of 
longitudinal 
Rolando,  of 
Sylvius,  of 
transverse 
fissures  ot  t^«  svinai  cord 


PACK 

753 
6a8 

8x 

516 
516 

977 

308 
310 
24  a 
999 

338 
50a 

3" 
35« 
390 

»85,  290 
337 
388 
267 

307 
31a 

243 
306 

398 

34« 
34X 
308 

28s,  741 
248 
938 
289 
482 
482 

482,  507 
S07 
685 
339 
338 

339 
339 
6x9 

620 

9>39 

723 

481 

653 
486 

X2 

X93 
184 

2ZO 

X99 
7 
477 
753 
498 

495 
496 

496 
8a 

489 

489*  49X 

489.  498 

•     476 


Fissures  of  the  liver  . 
SantoriDl 
Flocculus  . 
Fcetal  cinnilation 
Foliiclett,  gastric 

of  Lieberkfihn 
Foramen^  Botal,  of 
caecum 
commune  anterius 
posterius 
Magendie,  of 
Munro,  of   . 
obturator 
ovale   . 
aaphenum  . 
Soemmering,  of 
thyroid 
Tesalius.  of 
Winslow,  of 
Foramina,  Scarpa,  of 
Stenson,  of 
ThebetU   . 
Fornix 
Fossa  innominata 

isohio-recul     . 
navicularis  urethnu 
pndendi 
ovalis 
scaphoid   . 
Fovea  hemielliptica  . 
hemispherica  . 
Fourchette . 
Fnena  epiglottidis 
Fnenulum  labiorum  . 

veli  medullaris 
Fraennm  labii 

linguse 
pneptttii 

Gaertner,  duct  of 
Oalactophorus  ducts  . 
Galen 

Gallbladder 

Ganglia,  cerebrum,  of  tJie 
cervical 
lumbar 
sacral  . 
semilunar    . 
structure  of 
thoracic 
Ganglion,  Andersch,  of 
Arnold's    . 
asygos 
Bochdalek 
cardiac 
carotid 
ciliary 
Gloquet's   . 
diaphragmatic 
Gasserian  . 
geniculate 
hypogastric 
impar 
Jugular 
lenticular  . 
Meckel's    . 
naso-palatine 


.     7^- 

.  613 
.     511 

.  631 
.  6m 
.    701 

•  €c5 
73.  4S0.  f  ;^ 

5<«.505 

.  50s 
.    51S 

5<a.S« 
656,  fs: 

.    6oi 

.    lu 

.      £7 
679,631 

•  9* 
.  94 
.    645 

.    ^ 

.  75: 

.  645 

.  61; 

.  632 

.  fc.- 

.    757 
63o,«>fo 

.    7S7 

.     5c: 

.    633 

630,  6S3 

.    733 


747,  754 


37 
715 
SH 

5S6 

5» 

5^ 
3» 

5S? 
537 
5^'4 

530 

5S5 
5ii 

5^3 
590 
525 

75» 
5<t' 
517 
(Si 
581 
5S3 


a,  opljthmlmlc 
wlrOH.      . 

ubokuillUT     . 

IbfrMil 


GiDbernat'B  ligomenl 
QlnglTmiia 
Glnldki,  oiniiof 
Gland,  cplgtDtUe 


MIlculu 
llch>7Iiial 


lobuUCed 
Iflnpbatlil 


PKtUOD 


Oludi,  iLibDlir  .       . 

Tjwn,  of      . 

uierin,.        . 
Otandnl.  odorirem  . 

PKCtHODl  . 

Tjunl 
OlaDduliTYeiiclH     . 

Glenoid  eaiily  '.       ! 
OLiBxm'i  capiDle 

Globular  epltbdlam  . 

oSkre"  .    : 

• 

tempon-tpheDoldal 
Gjnu  fornlcattu 

z 

SS™''''" : 

In  relation  U  chnt 
.iie  of      . 

Uellcn^lrcma      . 

rail 

HepafFocel^     .       . 

Hernia,  c  "nEenlul     '. 

<llrect    . 
encKled       . 

Intaatile 
lognlnal 

HeneDucb,  trianile  ot 
niauu  Fa1Jo|rii  . 

HiMolow  ■        ■        . 
Mon»r'>muKle 
Honnler,  canal  of 
HiiiD«nofilw<T>  . 

HoKhkc.  nlTt  o( 

:l 

■  490 

liMnflooi       .        . 

•?*i 

iBguliuJ  anil  . 

rtgton.        , 

• 

.   7^ 

B6 

■  s 

:  Li 

■i 
:  IS 

bl)imq>orihehDC« 
liar  ad  quwium  Tentrieu 

Jwnb'i  mnntnue     . 

(Iboir 

htp  .        .        . 

1ow«r)iir 

knn 
■bouKter  . 

KirtttlDt.  T»lT«  or  . 
Kldnc]^     . 

Inn.e,  eodbalbiof. 

UblB  miJQis      . 

i;i«.d      . 
will*    . 

pnncU     . 

UcBjw'ofboB.: 

-     "5 

:'Si) 
;  ."S 

LuTogotonir     . 
iMcnl  TCDtrfela 
LutlnUr  lUi^laa  . 
UabtrkDha''!  fblilelM 
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hiQAMKum—etmtinutd,  paob 

iotermuscular 31Z 

loterosseous 
attragmlo-calcaneal  .2x7 

carpal aoz 

peroneo-tibial     ....    2x3 

radio-ulnar 109 

inter<«pinou8 180 

inter-transTerae  .180 

intervertebral        .        .  .178 

Jaw.  of  the 183 

knee,  of  the 207 

larjnz,  of  the 660 

lateral,  of  the  ankle  •    ai4 

elbow       .        .  197 

Jaw   .        .        .        .     X84 

knee         .        .        .     ao8 

phalanges,  foot        .    2x9 

band     .    204 

wrist  20X 

lirer,  of  the    .        .       .        .    678,  704 

Ionium  plants        ....    ax6 

malleoB,  of 618 

metacarpal 304 

metatarsal 2x8 

mncusnm 2xx 

DUChflB 264 

oblique X98 

obturator xga 

occipito-atlantal  .        .        .    x8o 

axial i8x 

odontoid 183 

orbicular 198 

palpebral 598 

patellae 208 

peroneo-tibial  .        .        .2x2 

phalanges,  of  the  foot    .  .    2x9 

hand  .  204 

plantar,  long 2x6 

plantar,  short  .2x6 

?wticum  Winslowii                       .208 
oupart's 285 

pterygo-maxiUarj  ....    239 

pubic X9X 

radio-nlnar 198 

rhomboid 193 

round,  of  uterus     ....    757 

liver       ....    705 

sacro-coccfgean  .     X9x 

sacro-iliac X89 

•acro-ischiatic        ....     190 

•acro-lumbar 188 

sacro  vertebral  .  .    z88 

spheno-maxillary   .  .        .184 

stellate x86 

sternal 188 

stemo-clavicular    .  .192 

stemo-xyphoid  .       .       .    z88 

stylo-maxillarj  .     185, 243 

sub-flava X79 

sub-pubic 19X 

supra-scapular       ....    195 

supra-spiDous         ....    180 

suspenaorium  dentis  x83 

hepatis  .    705 

P«nU        ...    734 

tarsal 2x5 

tarso-metatanal  .3x8 


LiOAMKTg    tontiinud, 
teres 

thyro-arytenoid 
thyro-epiglottie 
thyro-hyoid    . 
tibiofibular    . 
transverse 
of  the  acetabulum 
ankle 
atlas 
knee 

metacarpus 
metatarsus 
scapula  . 
semilunar  cartilages 
trapeioid 
triangular 
tympanum,  of  the 
uterus,  of  the 
vertebral 
wrist,  of  the    . 
Zinn,  of 
Ligamentum  denticulatum 
nuchflB  . 
pectinatum 
Limbus  luteua    . 
Linea  alba 
LinesB  semllunares    . 

transversa 
Linguetta  laminosa  . 
Lips    .... 
Liquor  Cotunnii 
Littr^  glands  of 
Liver  ,        , 

Lobule  of  ear     . 

pneumo-gastiio 
Lobules  of  the  liver  . 
testicle 
Lobus  caudatus 

guadratus 
pigeUi    . 
Lobe,  central 

cnneus     . 
frontal 
occipital  . 
parietal    . 
quadrate 
temporal 

temporo-sphenoidal 
Lobes  of  brain    . 
Locus  niger 

perforatus 
Lumbar  fascia   . 
regions 
Lungs 
Lunula 
Lymph  sinus 
Lymphatic  glands  and  Teasels 
axiUary  . 
bronchial 
cardiac   . 
cervical  . 
concatenate    . 
bead  and  neck 
heart 
iliac 

inguinal . 
intestines 


PAOB 

206 
66x 
662 
660 

2X2 

ao6 
2x3 

182 

2XO 
204 
2x9 

2x0 

«94 
290 

6x8 

750t753 

"77 
200 
229 
520 
264 
604 
608 
284 

884,507 


?g 


738,  748 
704 
6x3 

5" 

709 

ja 

707 
707 
494 
495 
493 
494 

^ 

494 
494 

484.  49X 
4891  49X 
388 


637,  648 
48 
45 
466 

470,672 

47« 
464 
465 
464 
470 
470 
467 
47X 
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LymphAtiei — amtinu/ed.  paob 

kidneTS 47*1  7^ 

lacceaU 45>  47^ 

IWer 47* 

lower  extremity     ....  467 

lungt 673 

mammarj 469 

mediastinal 469 

mesenteric 47a 

pancreas 471 

pelric  viscera         ....  473 

popliteal 468 

spleen 471 

stomach 471 

testicle 47a 

thjmio 675 

trunk 469 

upper  extremity     ....  467 

uterus,  of  the         ....  753 

Tiseera 470 

"LjTB, 503 


Miicula  Intea 
M agendie.  foramen  of 
Malleus      . 
Ilalptghian  corpuscle 
glomeruli 
pyramids 
Mammm 
If  ammary  gland 
Mastoid  cells 
Matrix 

Maxillo-pharyngeal  space 
Meatus  auditorius  81 

urinariu5,  female 
male 
Meatuses  of  the  nares 
Meckel's  ganglion 
Mediastinum 

testis    . 
Medulla,  course  of  fibres  tn 
of  bones 
oblongata   . 
Medullary  membrane 
Meibomian  glands 
Meissner,  plexus  of  . 
Membrana  basilaris  . 
eboris 
fusca 

interosseous 
nictitans 
pupilaris  . 
sacciform  is 
tectoria   . 
timpani  . 
Membrane,  Bruch.  of 
choroid     . 
Corti.  of 
Costo-coraooid 
Demour,  of;  Descemet, 
hyaloid    . 
Jacob's 
Nasmyth's 
Relssuer,  of 
Schneiderian 
ventricles,  of  the 
Membntnoos  labyrinth     . 


608 
518 
617 

7«9 

725 
72a 

759 
759 
6ao 
637 

355 
615,  628 

748 

739 

«4f  595 

581 

673 
74a 
486 

«7 
480 

»5 

599 

704 
637 

"4 
603 

199,  313 
600 
607 
199 
637 
617 

637 

3'4 
<5o3 
610 
608 
lax 
637 
595 

509    , 
634    1 


of 


Membranona  urethra 

Meniscus    . 

Mesenteric  glands 

Mesentery 

Mesocephalon    . 

Meso-coIoB 

Meso-rectum 

Metacarpus 

Metatarsus 

MOk,  secretion  of 

Mitral  ralre 

Modiolus    . 

Monro,  foramen  of 

Mons  Veneris    . 

Morsua  dlaboli  . 

Mouth 

Mucous  membrane,  atmcture 

tifsue 
McsCLES : 

arrangement  of  . 
non-striated 
striated 
structure  of 
abdomen,  of  the 
abductor  indicia 

minimi  digiU 
oculi 

poUicts     . 
acceleimtor  urinaa  . 
accessorii 
aocessorius 
adductor  brcTis 
longos 
mAgnus   . 
minimi  digit! 
oculi 

poUicis     . 
anconeus 
anomalns 
anti-tragicua  . 
arytenoideus  . 
aryteno-epiglottidens 
attoUens  anriculam 

oculum 
attrahens  auricolam 
auricularis 
asygos  UTulsB 
back,  of  the    . 
basio-glossus  . 
biceps  flexor  cruris 
cubtti 
birenter  cenricis 
brachial  is  anticus 
buccinator 
bulbo-caYemosus 
caninus  . 
cerato-glossos 
oenricalis  ascendens 
descendens 
chondro-glossus 
ciliary  of  eye-ball   . 

orfolcuburis  palpebrarum 
BioUn     . 
circular,  of  Mailer 
eiroumflexus  palati 
eleido-oedpltal 
clekio-nastoid 


309,   9« 


r*6c 

73; 

13 

4£3 

If? 
761 
650 

5J»i  503 

757 

753 

oia 

u 

10 

721 

23 
13 

21 

2E3 

334 
333i3*5 

•  230 

330f  3-3 

300 

234 

366 

353 

333 
3?4 

2-«9 

33i»  3*7 
323 

»33 
<5i4 
662 

«3 
22S 

339 

yrj 

253 

262 
251 

554 

318 

»7t 
319 
»i9 
300 
»3S 
251 

269 

269 

251 

605 

sa6 
326.  598 

.    605 

•  »57 
.     M4 

.     »44 


crtu-ujUDoldciu  Uwnlli 
crtn-lhjmid  . 

cucnlLuls 


uteDBorcvpl  Adlal 


csrpi  ndiilli 


onmi  dlgltonuo  p«dii 

oDgiu  polltdi 

ubU  mcUcupl  nJB  di( 


renlo-hjo-glixnu  . 
pnlo-liyoid     - 


ndUi 


iC™i^« 


IvirDI.  ollht. 


palpcbruHD . 
pLiun-f l»Bm . 


pluiUria, 


363 
339 
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M.D.,  F.B.S.E.,  Dental  Surgeon  to  the  Boyal  Infirmary,  Edinburgh. 
Second  Edition.    Feap.  Syo,  41.  ed. 

^roa^^iVr.— Elements  of  Dental  Materia  Medica 

andTherapeuticB,  with  Phannaoopceia.  By  James  8TOOKE2r,L.D.S.B.C.B., 
late  Lecturer  on  Dental  Materia  Medica  and  Therapentios  and  Dental 
Surgeon  to  the  National  Dental  Hospital.  Second  Edition.  Fcap.  8to, 
6s.  6d. 

NEW  BURLINGTON  STREET. 


J,  4r  -4-  ChurchiWs  Medical  Class  Books. 


jmiXTlBTBY— continued. 
TAFT.—A    Practical     Treatise    on     Operative 

Dratistry.  By  Joxathait  Taft,  D.D.8.,  ProfeMor  of  OpentiTe  Sm^nxj 
in  the  Ohio  CoUege  of  Dental  Surgery.  Third  Edition.  With  1;'^ 
Engraving*.    8yo,  18t. 

TOMES  {C.  5.).— Manual  of   Dental   Anatomy, 

HnmAn  and  ComparAtiTC.  By  Chablib  8.  Tomks.  M.A.,  M.R.C.S . 
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